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EDITOBIAL    NOTES. 


Tins  volume  contains  Parts  XXIII.,  XXIV.,  and  XXV.  of  the  Zoological 
Series  of  Reports  on  the  Scientific  Results  of  the  Expedition. 

Part  XXIII. — The  Report  on  the  Copepoda  is  the  Second  Report  on  the 
Extomostraca  collected  during  the  Expedition,  from  the  pen  of  Dr.  George 
Stewardson  Brady,  F.R.S.  It  will  be  remembered  that  his  Report  on  the 
Ostracoda  was  published  in  1880,  and  forms  Part  III.  of  the  Zoological  Series. 

Part  XXIV. — The  Report  on  the  Calcarea  is  by  Dr.  N.  Polejaeff,  of  the 
University  of  Odessa,  and  a  distinguished  pupil  of  Professor  Franz  Eilhard 
Schulze.  Dr.  Polejaeff  has  also  undertaken  the  Report  on  the  Ceraospoxgi^e, 
and  it  is  expected  that  this  Second  Memoir  will  be  ready  for  publication  in  a 
few  months,  as  the  investigation  is  already  in  a  forward  state. 

The  other  gentlemen  engaged  in  the  preparation  of  Reports  on  the 
Porifera  are  Professor  F.  E.  Schulze — the  Hexactinellida  ;  Professor  TV.  J. 
Sollas — the  Tetractixellida  ;  and  Mr.  S,  O.  Ridley — the  Moxactixellida. 

Part  XXV.  forms  the  first  instalment  of  Dr.  P.  P.  C.  Hoek's  Report  on 
the  Cirripedia  collected  during  the  Expedition.  A  Supplementary  Memoir, 
dealing  with  the  Anatomy  of  the  Group,  will  be  published  in  the  course  of  a 
few  months. 


Part  XXII. — The  Report  on  the  Foramixifeka,  by  H.  B.  Brady.  Esq., 
F.R.S. — is  now  nearly  printed  off,  and  will  be  issued  shortly  as  Volume  IX. 

Zoology. 

John  Murray. 

CHALLENGER  OFFICE,  32  QUEEN  .STREET, 

Edinburgh,  28th  December  1883. 


ERRATUM. 
In  the  Keport  on  the  Copepoda,  page  111,  line  22,  delete  (Fig.  1,  a). 
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11EPOBT  on  the  Copepoda  collected  by  H.M.S.  Challenger  during  the  years 
1873-76.     By  George  Stewardson  Brady,  M.D.,  F.R.S.,  F.L.S. 

The  Copepoda  noticed  in  this  Report  were  taken  almost  entirely  from  surface-net 
gatherings  made  during  the  cruise  ;  some  few  collections  were  made  in  the  tow-net,  at 
various  depths  below  the  surface,  and  a  still  smaller  number  by  the  "  tow-net  at  trawl "; 
and  lastly,  a  few  specimens  were  found  entangled  on  the  swabs  of  the  dredge.  But  where 
nothing  of  this  kind  is  specified,  it  may  be  taken  for  granted  that  the  captures  were  made 
at  the  surface.  The  material  so  obtained  was  mostly  preserved  in  rectified  spirit,  a 
method  which  hardens  the  animals,  rendering  them  opaque,  destroying,  usually,  every 
trace  of  the  natural  colour,  and  obscuring  almost  entirely  the  internal  anatomy.1  In 
addition  to  these  spirit-specimens,  there  was  a  comparatively  small  series  mounted  for 
the  microscope  in  Canada  balsam  or  glycerine,  and  from  some  of  these  details  of  structure 
wire  got  which  were  unattainable  in  other  cases. 

The  entire  series  of  tow-net  gatherings  brought  home  from  the  different  areas  worked 
over  by  the  Challenger  was  carefully  examined.  A  list  of  the  most  important  of  these,  with 
the  names  of  the  Copepoda  found  in  each,  is  given  hereafter  (p.  7  et  seq.).  In  many 
cases  no  Copepoda  at  all  were  found."  This,  however,  cannot  be  considered  a  point  of  any 
importance,  for  there  can  be  no  manner  of  doubt  that  the  sea,  from  the  ecpiator  to  the 

1  A  really  good  preservative  solution — one  not  only  protecting  from  mould  and  decay,  1  nit  also  preserving  the  natural 
transparency  and  colours  of  the  tissues,  while  giving  them  a  scrvicealile  lirmness — is  yet  to  he  discovered.  Alcohol,  in 
other  respects  perfect,  has  the  great  disadvantage  of  destroying  both  colour  and  transparency,  and  glycerine,  though 
almost  free  from  the9e  defects,  is  a  most  unpleasant  medium,  on  account  of  its  density  and  stickiness,  (in  the  whole, 
a  saturated  solution  of  boracie  acid  in  glycerine,  diluted  with  three  or  four  parts  of  water,  has  given  in  my  hands  the  best 
results;  but  my  preparations  so  made  have  not  yet  had  sufficient  time  for  fair  trial. 

-  This  statement  refers  to  the  preserved  specimens  sent  to  Dr.  Brady.  As  a  matter  of  fact,  Copepoda  were  rarely, 
if  ever,  absent  from  the  tow-net  gatherings  when  examined  on  board  ship.— J.  M. 

(ZOOL.  CHALL.  EXP. PART  XXIII.  — 1883.)  Z  1 
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poles,  supports  everywhere  a  profusion  of  Entomostracan  life,  chiefly  of  the  order 
Copepoda.  But  the  appearance  of  these  minute  creatures  at  the  .surface  depends  upon 
conditions,  the  nature  of  which  we  scarcely  at  all  understand.  Night,  on  the  whole,  seems 
to  lie  more  favourable  than  daytime;1  but  even  during  the  day  they  sometimes  appear 

in  numbers  so  vast  as  to  colour  the  sea  in  wide  bands  for  distances  of  many  miles. 
This  appearance  has  been  noticed,  perhaps,  most  frequently  in  the  tropics  ;  but  even  in 
the  Arctic  seas  some  species,  especially  Calanus  (Cetochilus)  Jmrnarchicus,  are  at  times 
so  abundant  as  to  constitute,  it  is  said,  a  most  important  item  in  the  food  of  the  whale. 
So  far,  indeed,  as  number  and  size  of  individuals  are  concerned,  it  would  appear  that  the 
cold  water  of  the  Arctic  and  Antarctic  seas  are  even  more  favourable  to  the  growth  of 
Copepoda  than  the  wrarmer  areas  of  the  tropics.  In  the  cold  polar  seas  Calanus  fin- 
marchicus,  and  perhaps  other  nearly  allied  forms,  are  the  most  characteristic  members  of 
the  surface-fauna  ;  while,  if  we  may  judge  by  the  results  of  the  Challenger  Expedition, 
the  warm  equatorial  and  sub-tropical  areas  present  a  much  greater  variety  of  Copepoda, 
but  no  one  species  in  very  preponderating  abundance.  If  we  might  venture  to  assign 
to  the  tropical  and  warmer  temperate  seas,  one  or  more  species  holding  the  same  position 
there  as  Calanus  Jmrnarchicus  in  the  cold  zones,  we  should  name  Unclina  darwinii 
and  Euchceta  prestandrecB ;  but  there  are  several  other  species  which  would  follow  close 
upon  the  heels  of  these  two. 

As  in  the  case  of  many  other  purely  pelagic  or  aquatic  animals,  the  rano-e  of 
distribution  of  many  of  the  marine  Copepoda  is  extremely  wide  - :  to  find  a  free-swimming 
species  ranging  over  a  very  small  district  is  a  rare  exception,  and  the  probability  is  that 
where  this  appears  to  be  the  case,  further  research  will  usually  reveal  its  presence 
throughout  a  larger  area. 

The  seven  geographical  areas  adopted  in  the  Table  of  Distribution  are  identical  with 
those  used    in  the    Keport  on   the    Ostracoda.3     Of  the   ninety  free-swimming  species 

1  Take,  for  example,  the  lists  of  two  surface-net  gatherings  from  Port  Jackson  (pp.  10, 1 1),  one  taken  by  day,  containing 
ten  species,  the  other  by  night,  fifteen  species.  This,  by  itself,  is  not  of  much  account,  but  my  friend  Mr.  David 
Robertson  and  myself  have  found,  in  a  pretty  large  experience  of  surface-net  work  in  the  British  Seas,  that  several  kinds 
of  Entomostraca— Ostracoda  as  well  as  Copepoda — are  got  commonly  at  night,  but  rarely,  if  at  all,  during  the  day. 

2  An  interesting  example  of  the  very  wide  distribution  of  pelagic,  as  opposed  to  terrestrial  or  abyssal  animals 

was  noticed  in  the  report  on  the  Ostracoda — the  only  species  found  in  all  the  seven  areas  being  two  natatory  animals 

Halocypris  atlaniica  and  Ealocypris  brevirostris. 

3  The  Stations  are  divided  amongst  the  seven  areas  as  follows  : — 

1.  North  Atlantic  Ocean  (Stations  1  to  110  and  348  to  354). 

2.  South  Atlantic  Ocean  (Stations  111  to  142  and  313  to  347). 

3.  South  Indian  Ocean  or  Southern  Ocean,  extending  to  the  Antarctic  Circle  (Stations  143  to  160). 

4.  Australasia,  including  the  Coasts  of  Australia,  New  Zealand,  and  the  Eastern  Archipelago  south  of  the 

equator  (Stations  161  to  196  and  217  to  220). 

5.  South  Pacific  Ocean  (Stations  271  to  312). 

6.  North  Pacific  Ocean  (Stations  23S  to  270). 

7.  Eastern  Asia,  including  China,  Japan,  and  the  Eastern  Archipelago  north  of  the  equator  (Stations   197  to 

216  and  221  to  237). 
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here  tabulated,  only  one  (Euckceta  prestandrece)  was  found  in  all  the  seven  districts,  but 
no  fewer  than  nine  species  occurred  in  all  but  one  of  the  areas;  these  heing  Calami* 
ywopinquus,  Eucalanus  attenuatus,  Scolecithrix  dance,  Pleuromma  abdominale,  JJndina 
darmnii,  C<u/  rojxtges  violaceus,  Candace  truncate/,,  Corycceus  varius,  and  Onccea  obtus<<. 
Undina  daririnii,  Scolecithrix  dance,  Centropages  violaceus,  Corycceus  varius,  and  Onccea 
obtusa  weiv  not  found  in  the  Southern  Indian  Ocean  ;  but  this  area  was  not  investigated 
north  of  latitude  43°  S.,  and  it  is  more  than  likely  that  the  tropical  zone  of  that  ocean 
would  have  produced  these  species  abundantly.  Pleuromma  abdominale  was  wanting  in 
the  gatherings  from  Eastern  Asia,  and  Candace  truncata  from  the  South  Pacific.  All 
nine  species  usually  occur  in  considerable  abundance,  excepting,  perhaps,  Centropages 
violaceus,  which  is  certainly  much  scarcer  than  the  rest.  The  area  producing  the 
smallest  number  of  species  (fifteen),  is  the  South  Indian  Ocean,  doubtless  for  the  reason 
already  stated  ;  from  the  North  Pacific  the  number  is  not  much  greater,  twenty-two. 
Leaving  out  of  consideration  the  fish-parasites,  the  largest  numbers  of  species  were 
obtained  from  the  North  Atlantic,  South  Atlantic,  Eastern  Asiatic,  and  Australasian 
seas,  the  numbers  from  each  of  these  areas  being  forty-eight,  forty-eight,  forty-five,  and 
forty-two  respectively.  The  only  undoubted  deep-sea  species  is  Pontostratiotes  abyssicola, 
the  single  specimen  of  which — dredged  in  a  depth  of  2200  fathoms — was  picked  from  the 
dried  mud,  having  unfortunately  lost  much  character  in  the  drying  process.  Some  others 
were  got  in  deep  hauls  of  the  tow-net,  but  these  were  usually  either  well-known  species, 
or  so  much  battered  as  to  make  recognition  impossible,  and  it  is  very  likely  that  most  of 
them  were  captured  during  the  passage  of  the  net  towards  the  surface.  Calamus  princeps 
may,  however,  be  noted  as  an  exception  to  this  statement,  the  two  or  three  specimens 
from  which  our  knowledge  of  the  species  is  derived,  having  come  up  with  deep  hauls  of 
the  dredge,  and  most  probably  from  the  very  depths  of  the  sea.  Possibly  we  might  also 
include  amongst  abyssal  species  Hemicalanus  aculeatus,  Phyllopus  bidentatus,  and  one  or 
two  Eitclurtce  (see  lists,  pp.  19  and  22),  but  it  is  not  liy  any  means  certain  that  these 
specimens  came  from  the  bottom. 

The  fish-parasites  are  remarkably  few,  considering  the  attention  which  was  paid  to 
ichthyology,  and  the  considerable  number  of  fishes  captured  during  the  expedition.  All 
the  species  that  have  come  under  my  observation  arc  noted  in  those  pages. 
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Calanus  finmarchicw  (Gunner), 

+ 

+ 

propinquits,  n.  sp.,     . 

+ 

+ 

+ 

+ 

+ 

+ 

valgus,  n.  sp., 

+ 

+ 

+ 

+ 

tonsus,  n.  sp., 

+ 

+ 

+ 

gracilis,  Dana, 

+ 

+ 

+ 

+ 

+ 

princeps,  n.  sp., 

+ 

Eucalanus  attenuates,  Dana, 

+ 

+ 

+ 

+ 

+ 

+ 

setiger,  n.  sp., 

+ 

+ 

+ 

Rhincalanus  eornutus,  Dana, 

+ 

+ 

g^aw,  n.  sp.,      . 

+ 

+ 

+ 

+ 

Hemkalanus  longicornis,  Claus, 

+ 

+ 

+ 

orientalis,  n.  sp., 

+ 

aculeatus,  n.  sp., 

+ 

+ 

Pleuromma  abdominale  (Lubbock), 

+ 

+ 

+ 

+ 

+ 

+ 

Hit,  nitii/rfa  spinifrons,  Claus, 

+ 

+ 

+ 

+ 

Leuckartia  flavicornis,  Claus, 

+ 

+ 

+ 

+ 

+ 

scopidaris,  n.  sp., 

+ 

Undina  vulgaris  Dana, 

+ 

+ 

+ 

+ 

+ 

darmnii,  Lubbock, 

+ 

+ 

+ 

+ 

+ 

+ 

Scolecithrix  dance  (Lubbock), 

+ 

+ 

+ 

+ 

+ 

+ 

minor,  n.  sp., 

+ 

Euchaita  prestandrece,  Philippi, 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

hessei,  n.  sp., 

+ 

+ 

+ 

+ 

+ 

pulchra  (Lubbock), 

+ 

phUippii,  n.  sp. 

+ 

+ 

australis,  n.  sp., 

+ 

+ 

gigas,  n.  sp., 

+ 

oarhata,  n.  sp., 

+ 

Calanoides  patagoniensis,  n.  gen.  and  sp., 

+ 

^Etidius  annatus,  n.  gen.  and  sp., 

+ 

+ 

+ 

+ 

+ 

Drepanopus pectinatus,  n.  gen.  and  sp., 

+ 

fnrcatus,  n.  gen.  and  sp., 

+ 

+ 

+ 

Phyllqpus  bidentatus,  n.  gen.  and  sp., 

+ 

Temora  dubia  (Lubbock), 

+ 

+ 

+ 

+ 

+ 

armata,  Claus, 

+ 

( '<  ntropages  brachiatus  (1  >ana), 

+ 

fnrcatus  (Dana), 

+ 

+ 

violaeeus  (Claus), 

+ 

+ 

+ 

+ 

+ 

+ 

Caiitliirc  /iirfimifti,   Brady, 

+ 

+ 

+ 

pachydaetyla,  Dana, 

+ 

+ 

+ 

+ 

+ 

truncata,  Dana, 

+ 

+ 

+ 

+ 

+ 

+ 
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CalanidjE — continued, 

Acartia  laxa,  Dana, 

denticornis,  n.  sp.,     . 
Corynura  gracilis,  n.  gen.  and  sp., 
barbata,  n.  gen.  and  sp., 
Calanopia  eUiptiea,  Dana, 
Pontellopsis  villosa,  n.  gen.  and  sp., 
Pontella  acuta  (Dana), 

stroma  (Dana), 

detruncata  (Dana), 

aciitifrons  (Dana), 

plumata  (Dana), 

Icevidentata,  n.  sp., 

inermis,  n.  sp., 
Pontella  krbyeri,  n.  sp., 

elephas,  n.  sp., 

securifer,  n.  sp., 

magna  (Lubbock), 

Cyclopimi. 

Oithona  challenger ii,  n.  sp.,    . 
spinirostris,  (1)  Claus, 

Harpacticid.e. 


K'-tinosoma  atlanticum,  (ii.  &  E.), 
Pseudothalestris  imbricaia,  n.  gen.  ami  sp.. 
Zaus  spinatus,  Goodsir, 
Miracia  efferata,  Dana, 
Maehairqpus  idyoides,  n.  gen.  and  sp., 
Pontostratiotes  abyssicola,  n.  gen.  and  sp., 
Goniopsyllus  rostratus,  n.  gen.  and  sp., 
Setella  gracilis,  Dana, 

CoRYCEIDiE. 


CoryccBus  varius,  Dana, 
speciosus,  Dana, 
rostratus,  Claus, 
limbatus,  n.  sp., 
imnstus,  Dana, 
obtusus,  Dana, 
Onecea  obtusa  (Dana), 
Copilia  mirabUis,  Dana, 


North 
Atlantic 


South 
Atlantic. 


+ 
+ 

+ 


+ 


+ 

+ 
+ 


+ 

+ 


+ 

+ 


+ 
+ 


+ 
+ 
+ 


+ 

+ 
+ 


+ 
+ 


South 
Indian 

Ocean. 


Austral- 
asia. 


+ 

+ 

+ 


+ 
+ 


+ 
+ 


South 

Pacific. 


North 
Pacific. 


Eastern 

Asia. 


+ 
+ 


+ 
+ 


+ 
+ 
+ 


+ 
+ 
+ 
+ 
+ 

+ 


+ 

+ 


+ 
+ 


+ 
+ 
+ 
+ 
+ 


6 


'I'lIK    ViiVAOK   OF   II. M.S.    (II A  LI. KM  !  VAX. 


1 

2 

3 

4 

5 

6             7 

North 

South 

South 

Indian 
Ocean. 

Austral- 

South 

North    Eastern 

Atlantic. 

Atlantic 

asia. 

Pacific. 

Pacific. 

Asia. 

CortcjEid.e — continued, 
hubboakia  squillimana,  Clans, 

+ 

+ 

+ 

+ 

Paehysoma  punctatum,  Clans, 

+ 

Saphirinid.e. 

Saphirina  ovalis,  Dana,         .... 

+ 

+ 

+ 

+ 

+ 

n  ticulata,  n.  sp.,  . 

+ 

incequali8,  Dana,  . 

+ 

+ 

+ 

+ 

+ 

serrata,  n.  sp., 

+ 

+ 

opalina,  Dana, 

+ 

+ 

+ 

opi(ca,  Lubbock,    . 

+ 

+ 

splendens,  Dana,    . 

+ 

+ 

Saphirina  gemma,  Dana, 

+ 

+ 

+ 

+ 

+ 

metallina,  Dana, 

+ 

+ 

+ 

+ 

+ 

sinuicauda,  n.  sp., 

+ 

augusta,  Dana, 

+ 

Saphiri nella  stylifera  (Lubbock), 

+ 

+ 

+ 

Caligidje. 

Lepeophtheirus  suhwd,  n.  sp., 

+ 

Echthrogaleus  affinis,  Milne-Edwards, 

Pandarus  eranchii,  Leacli, 

+ 

satyrus,  Dana, 

zyrjcencB,  n.  sp.,       . 

+ 

Perissopus  deritatus,  Steenstrup  and  Liitken, 

Alebion  carcharice,  Kroyer,    . 

+ 

Nogagus  grandis,  Steenstrup  and  Liitken, 

lunatus,  Steenstrup  and  Liitken, 

+ 

latreillii,  Leacli, 

+ 

curiicaudis  (Dana), . 

+ 

vdlidus,  Dana, 

+ 

murrayi,  n.  sp., 

+ 

DlCHELESTID/E. 

Hessella  cylindrica,  nov.  gen.  and  sp., 

+ 

Chondracanthid.e. 

Ckondracanthus  macrurus,  n.  sp., 

+ 

LERN.EID2E. 

Lemma  hemiramphi,  Kroyer  1 

+ 
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LIST  OF  THE  PRINCIPAL  LOCALITIES  FROM  WHICH  COPEPODA  WERE 
TAKEN,  WITH  THE  NAMES  OF  THE  SPECIES  FOUND  IN  EACH. 

Except  where  otherwise  stated,  all  these  gatherings  were  made  during  the  daytime 
by  means  of  the  surface-net. 

Station  45.— May  3,  1873.     Lat.  38°  34'  N,  long.   72°  10'  W.     Depth  1240  fathoms. 

Bottom  temperature,  2° "4  C.     Mud  (dredge). 
Calanus  princeps,  n.  sp. 

Station  50.— May  21,  1873.     Lat.  42°  8' N,  long  63°  39' W.     Depth   1250  fathoms. 
Bottom  temperature,  2° '8  C.     Grey  ooze  (dredge). 
Calanus  Princeps,  n.  sp. 

May  22,   1873.       Lat.  41°  19'  N,  long.  G3°  12'  W.       South  of  Halifax, 

Nova  Scotia. 
Sa/phirina  opaca,  Lubbock. 

Station  99.— August  15,  1873.     Lat,  7°  53'  N,  long.  17°  26' W.  ;  also  August  17,  1873. 

Miracia  efferata,  Dana. 

August  22-27,  1873.     Mid-Atlantic,  about  2°  north  of  the  Equator. 

Calanus  gracilis,  Dana. 
Eucalanus  attenuatus,  Dana. 
Leuckartia  ? 

Undina  vulgaris,  Dana,. 
Scolecithrix  dance  (Lubbock). 
Euchceta  prestandrece,  Philippi. 
Temora  dubia  (Lubbock). 
Candace  pachydactyla,  Dana. 
Curycceus  speciosus,  Dana. 
Copilia  mirabilis,  Dana. 
Sa/phirinella  stylifera  (Lubbock). 

August  25,  1873.     Lat.  1°  47'  N,  long.  24°  26'  W.      40  fathoms. 

Undina  vulgaris,  Dana. 
Euchceta  prestandrece,  Philippi. 
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October  5,  1873.    Lat.  29°  1'  S.,  long.  28°  59'  W.     Night, 
Poittrllii  acutifrons  (Dana). 
strenua  (Dana). 

Station  132.— October  10,  1873.     Lat  35°  25'  S.,  long.  23°  40'  W. 

Saphirina  reticulata,  n.  sp. 
Saphirinetta  stylifera  (Lubbock). 

Station  144.— December  24,  1873.     Lat.  45°  57'  S.,  long.  34°  39'  E. 
JEtidius  armatus,  nov.  gen.  and  sp. 
Rhincalanus  gigas,  n.  sp. 

Station  146.— December  29,  1873.     Lat.  46°  46'  S.,  long.  45°  31'  E. 

Calanus  propinquus,  n.  sp. 
Eucalanus  attenuates,  Dana. 
Hemicalanus  aculeatus,  n.  sp. 
Heterochceta  spinifrons,  Claus. 
Scoleciihrix  minor,  n.  gen.  and  sp. 
Euchceta  prestandrece,  Philippi. 
JEtidius  armatus,  n.  gen.  and  sp. 
Candace  truncata,  Dana. 

January  1,  1874.     Lat.  46°  45'  S.,  long.  50°  42'  E.     Off  Crozets. 

Drepanopus  pectinatus,  n.  gen.  and  sp.  (a  large  gathering,  consisting 
almost  entirely  of  this  one  species,  all  females). 

Station    149.— January  9,  1874.      Lat.  49°    16'   S.,   long.   70°  12'  E.       Betsy    Cove, 

Kerguelen  Island. 
Drepanopus  pectinatus,  n.  gen.  and  sp.  (this  gathering,  like  the 
preceding,  contained  only  one  species  in  great  abundance). 

January  23,  1  874.     Lat.  48°  42'  S.,  long.  70°  2'  W.     Off  Kerguelen  Island. 
Calanus  propinquus,  n.  sp.   (also  a  gathering  consisting  entirely 
of  a  single  species). 

January  25,  1874.     Betsy  Cove,  Kerguelen  Island. 
Pseudothalestris  imbricata,  n.  gen.  and  sp. 
Zaus  spinatus,  Goodsir. 
Machairopus  idyoides,  n.  gen.  and  sp. 
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Station  153.— February  14,  1874.     Lat.  G5°  42'  S.,  long.  79°  49'  E. 

Rhincalanus  gigas,  n.  sp. 

February  14,   1874.       Lat.  65°  42' S.,  long.  79°  49' E.       Near   the  Ice 
Barrier,  100  fathoms. 
Pleuromma  abdominale  (Lubbock). 

February  1G,  1874.     Lat,  66°  29'  S.,  long.  78°  W.     Near  the  Ice  Barrier. 
Saphirinella  stylifera  (Lubbock). 

Station  154.— February  19,  1874.     Lat.  64°  37'  S.,  long.  85°  49'  E. 

Calanus  propinquus,  n.  sp. 
Rhincalanus  gigas,  n.  sp. 

Pleuromma  abdominale  (Lubbock). 
Candace  truncata,  Dana. 
(The  first  three  species  occur  also  in  gatherings  made  on  the  20th  and  21st  of  February.) 

Station  158.— March  7,  1874.     Lat.  50°  1'  S.,  long.  123°  4'  E. 

Heterochceta  spinifrons,  Claus. 
JEtidius  armatus,  n.  gen.  and  sp. 

Station  159.— March  10,  1874.     Lat  47°  25'  S.,  long.  130°  32'  E. 

Calanus  propinquus,  n.  sp. 
Euetdamis  attrmiatus  (Dana). 
Rhincalanus  gigas,  n.  sp. 
Pleuromma  abdominale  (Lubbock). 
Leuckartia  jlavicornis  (?)  Claus. 
Euchceta  prestandrece,  Philippi. 

March  15,  1874.     Lat.  39°  48'  S.,  long.  140°  40'  E.     South  of  Australia. 
Calanus  [>roj>inquus,  nov.  sp. 
Centropages  violaceus  (Claus). 
Saphirimi  end  is,  Dana. 

April  3,  1874.     Lat.   38°  7'  S.,   long.    149°   18'  E.     Off  Cape  How.  . 
Australia.     In  surface-net  at  night, 
Calanus  Jin  march  icus  (Gunner). 

valgus,  n.  sp. 
Pleuromma  abdominale  (Lubbock). 

(ZOOL.  CHALL.  EXP. PART  XXIII. 1883.)  Z  2 
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Undina  vulgaris,  Dana. 

darwinii,  Lubbock. 
Drepanopusfurcatus,  n.  gen.  and  sp. 
Temora  dubia  (Lubbock). 
Centropages  violaceus  (Claus). 
Candace  pectinata,  Brady. 
Onccea  obtusa  (Daua). 

April  1874     About  lat.  39°  10' S.,  long.    146°  37' E.       Bass  Strait,  off 

Mindanao. 
Acartia  denticornis,  nov.  sp. 
Candace  pectinata,  Brady. 
Setella  gracilis,  Dana. 
CoryccBUS  varius,  Dana. 
Oncaa  obtusa  (Dana). 
Copilia  mirabilis,  Dana. 
Saphirina  oralis,  Dana. 

June  8,  1874.     Sydney  Cove,  Port  Jackson,  Australia.     Daytime. 
Undina  vulgaris,  Dana. 

darwinii,  Lubbock. 
Scolecithrix  dance  (Lubbock). 
Temora  dubia  (Lubbock). 
Centropages  furcatus  (Dana). 
Candace  pachydactyla,  Dana. 
Pontella  acuta  (Dana). 
Corycceus  varius,  Dana. 
Oncaa  obtusa  (Dana). 
Saphirina  splendens,  Dana. 

June  8,  1874.     Sydney  Cove,  Port  Jackson,  Australia.     At  night. 
Calanus  gracilis,  Dana. 
Eucalanus  attenuatus  (Dana). 
Pleuromma  abdominale  (Lubbock). 
Undina  vulgaris,  Dana. 

darwinii,  Lubbock. 
Leucka  rt  ia  flavicornis,  Claus. 
Temora  dubia  (Lubbock). 
JEtidius  armatus,  n.  gen.  and  sp. 
Candace  pectinata,  Brady. 
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PonteUa  acutifrons  (Dana). 

plumata  (Dana). 
Oithona  challengerii,  Brady. 
CoryccBUS  varius,  Dana. 
Onccea  obtusa  (Dana). 
Saphirina  inoequalis,  Dana. 

Station  164.— June  12,  1874.    Lat.  34°  8'  S.,  long.  152°  0'  E.     Off  Port  Jackson. 

Calanus  tonsus,  n.  sp. 
JEtidius  arnxatus,  n.  gen.  and  sp. 
Undina,  vulgaris,  Dana. 
Temora  dubict  (Lubbock). 

Station  164  B.— June  14,  1874.    Lat,  34°  3'  S.,  long.  152°  20  'E.    Between  Sydney  and 

Wellington. 

Calanus  valgus,  n.  sp. 
Eucalanus  attenuatus  (Dana). 

setiger,  n.  sp. 
Undina  vulgaris,  Dana. 

* /< t  rwinii,  Lubbock. 
Temora  dubia  (Lubbock). 
Candacc  pectinata,  Brady. 
Euchceta  prestandrece,  Philippi. 
Corycceus  varius,  Dana. 

eenustus,  Dana. 
Oncata  obtusa  (Dana). 

Station  165.— June,  17,  1874.    Lat.  34°  50'  S,  long.  155°  28'  E.    Between  Sydney  and 

Wellington. 


o 


Undina  darwinii,  Lubbock. 

Candace  pachydactyla,  Dana. 
Cory nv us  ran' us,  Dana. 
Onccea  obtusa,  Dana. 

August  11,  12,  1874.      About  lat.  19°  S.,  long.  177°  10'  E.     Off  Kaudavu. 

Fiji. 
Calanus  gracilis,  Dana, 
Eucalanus  attenuatus  (Dana). 
Pie 1 1 rm in, in  abdominale  (Lubbock).1 

1  This  species  constitutes  the  bulk  of  the  gathering. 
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Undina  vulgaris,  Dana. 
Heterochceta  spinifrons,  Claus. 
Leuckartia  flavicornis  (?)  Claus. 
Scolecithrix  dance  (Lubbock). 
Temora  dubia  (Lubbock). 
Euchceta  prestandrece,  Philippi. 
Candace  pachydactyla,  Dana. 

truncata,  Dana. 
Calanopia  elliptica,  Dana. 
Pontella  plumata  (Dana). 
Corycceus  varius,  Dana. 
Copilia  mirabilis,  Dana. 
Onccea  obtusa,  Dana. 
Saphirina  incequalis,  Dana, 

opalina,  Dana. 
Saphirinella  stylifera  (Lubbock). 

August  25,  26,  1874.     About  lat.  13°  30'  S.,  long.  150°  E.     Between  Api, 
New  Hebrides,  and  Cape  York,  Australia. 
Calanus  gracilis,  Dana. 
Eucalanus  attenuatus  (Dana). 
Pleuromma  abdominale  (Lubbock). 
Undina  darivinii,  Lubbock. 

vidgaris,  Dana. 
Scolecithrix  dance  (Lubbock). 
Temora  dubia  (Lubbock). 
Euchceta  prestandrece,  Philippi. 
hessei,  n.  sp. 
australis,  n.  sp. 
Cadnace  truncata,  Dana. 
pectinata,  Brady. 
Pontella  acutifrons  (Dana). 

plumata  (Dana). 
Corycceus  varius,  Dana. 

venustus,  Dana. 
Copilia  mirabilis,  Dana. 
Onccea  obtusa,  Dana. 
Saphirina  oval  is,  Dana. 

incequalis,  Dana. 


REPORT  ON  THE  COPEPODA.  13 

Station  181.— August  25,  1874.     Lat.  13°  50'  S.,  long.  151°  49'  E. 

Eucalanus  attenuatus  (Dana). 
Pleuromma  abdominale  (Lubbock). 
Undina  vulgaris,  Dana. 
Eudiceta  prestandreie,  Philippi. 
Temora  dubia  (Lubbock). 
Pontella  acutifrons  (Dana). 
Setella  gracilis,  Dana. 
Corycmis  varius,  Dana. 
Copilia  mirabilis,  Dana. 
Onccea  obtusa,  Dana. 
Saphirina  serrata,  n.  sp. 

September  2,  1874.     Port  Albany,  Cape  York,  Australia. 
Eucalanus  attenuatus  (Dana). 
Hemicalanus  orientalis,  n.  sp. 
Undina  vulgaris,  Dana. 

darwinii,  Lubbock. 
Scolecithrix  dance  (Lubbock). 
Euchceta  prestandrecB,  Philippi. 
Acartia  laxa,  Dana. 
Pontella  plumata  (Dana). 
Oncaa  obtusa  (Dana). 
Saphirina  oralis,  Dana. 

September  13,  1874.     Lat,  8°  18'  S.,  long.  135°  7'  E.      Arafura  Sea. 

Calanus  valgus,  n.  sp. 
Eucalanus  setigcr,  n.  sp. 
Undina  vulgaris,  Dana. 
Euchceta  prestandrece,  Philippi. 
Temora  dubia  (Lubbock). 
Centropages  furcatus  (Dana). 
Pontella  acuta  (Dana). 
hroyeri,  n.  sp. 

Station  198.— October  20,  1874.     Lat,  2°  55'  N.,  long.  124°  53'  E. 

Eucalanus  attenuatus  (Dana). 
Euchceta  prestandrece,  Philippi. 
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Candace  truncata,  Dana, 
Oitkona  chcdlengerii,  n.  sp. 
Corycaus  varius,  Dana. 
Onccea  obtusa,  Dana. 
Stiji/u'riiKi  nictiiUiiia,  Dana. 

Station  200.— October  23,  1874.     Lat.  6°  48'  N.,  long.  122°  25'  E.     Net  at  80  fathoms. 

Daytime. 

Eucalanus  attenuatus  (Dana). 

setiger,  n.  sp. 
Rhincalanus  cornutus,  Dana. 
Undina  vulgaris,  Dana. 

darwinii,  Lubbock. 
Temora  dubia  (Lubbock). 
Candace  truncata,  Dana. 
Corynura  gracilis,  n.  gen.  and  sp. 
Calanopia  elliptica,  Dana. 
Pontella  acuta  (Dana). 

Icevidentata,  n.  sp. 

Tcroyeri,  n.  sp. 

elephas,  n.  sp. 
Corycaus  varius,  Dana. 
Lubbockia  squillimana,  Clans. 
Copilia  mirabilis,  Dana, 
Saphirina  incequalis,  Dana. 

October  23,  1874.     Lat.  6°  47'  N.,  long.  122°  28'  W. 
Temora  dubia  (Lubbock). 
Corycaus  varius,  Dana. 
Copilia  mirabilis,  Dana. 

October  25,  1874.     Off  Zamboanga,  Philippine  Islands. 
Eucalanus  setiger,  n.  sp. 
Undina  vulgaris,  Dana. 
Temora  dubia  (Lubbock). 
Acartia  denticor-nis,  n.  sp. 
Corynura   gracilis,  n.  gen.  and  sp. 
Calanopia  elUptica,  Dana, 
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Pontella  acuta  (Dana). 
krSyeri,  n.  sp. 

elephas,  n.  sp. 
Saphirina  ovalis,  Dana. 

Station  201.— October  26,  1874.     Lat.  7°  3'  N.,  long.  121°  48'  E.     Net  at  88  fathoms. 

Undina  vulgaris,  Dana. 

<  J 1 1  rwinii,  Lul  >bock. 
Euchceta  prestandrea,  Philippi. 
Copilia  mirabilis,  Dana. 
Saphirina  ovalis,  Dana. 

November  12,  1874.     Lat,  15°  8'  N.,  long.  119°  49'  E. 
Eucalanus  attenuatus  (Dana). 
Undina  darwinii,  Lubbock. 
Scolecithrix  dance  (Lubbock). 
Euchceta  prestandrece,  Philippi. 
Candace  truncata,  Dana. 

January  18-23,  1875.     Zebu  Harbour,  Philippine  Islands. 
Eucalanus  attenuatus  (Dana). 
Eucalanus  setiger,  n.  sp. 
Euchceta  prestandrece,  Philippi. 
Undina  vulgaris,  Dana. 
Acartia  laxa,  Dana, 
Corynura  barbata,  n.  gen.  and  sp. 
Temora  dubia  (Lubbock). 
Calanopia  elliptica,  Dana. 

January  29-February  3,  1875.     Off  Zamboanga,  Philippine  Islands. 
Undina  vulgaris,  Dana. 
EucJiceta  prestandrece,  Philippi. 
Temora  dubia  (Lubbock). 
Acartia  laxa,  Dana. 
Corynura  gracilis,  n.  gen.  and  sp. 
Setella  gracilis,  Dana. 
Copilia  mirabilis,  Dana, 
Pachysoma  punetatum,  Claus. 
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Oithona  spinirostris  ('.)  Claus. 
Corycwus  riifius,  I  >ana. 

limbatus,  n.  sp. 

Onccea  obtusa,  Dana. 

Station  20G.—  January  8,  1875.     Lat,  17°  54'  N.,  long.  117°  14'  E. 

Calanus  gracilis,  Dana. 
Eucalanus  attenuatus  (Dana). 
Rhincalanus  cornutus,  Dana. 
Undina  damvinii,  Lubbock. 
Scolecithrix  dance  (Lubbock). 
Euchceta  prestandrece,  Philippi. 
Temora  clubia  (Lubbock). 
JEtidius  armatus,  n.  gen.  and  sp. 
Candace  truncata,  Dana. 
Oithona  challengerii,  n.  sp. 
Corycceus  varius,  Dana. 

venustus,  Dana. 
Saphirina  metallina,  Dana. 

opalina,  Dana. 

January  9,  1875.     Lat,  16°  35'  N.,  long.  117°  47'  E. 
Calanus  gracilis,  Dana. 
Eucalanus  attenuatus  (Dana). 

setiger,  n.  sp. 
Rhincalanus  cornutus,  Dana. 

gigas,  n.  sp. 
Undina  darwinii,  Lubbock. 
Scolecithrix  dance  (Lubbock). 
Euchceta  prestandrece,  Philippi. 

hessei,  n.  sp. 
Centropages  violaceus  (Claus). 
Candace  pectinata,  Brady. 

truncata,  Dana. 
Corycceus  varius,  Dana. 

venustus,  Dana. 
Copilia  mi  mlii  I  is,  Dana. 
Onccea  obtusa  (Dana). 
Saphirina  opalina,  Dana. 
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February  1875.     On  the  Equator,  about  long.  140°  E.     North  of  Papua. 
Undina  vulgaris,  Dana. 

damvinii,  Lubbock. 
Pontella  plumata  (Dana). 
Setella  gracilis,  Dana. 
Onccea  obtusa  (Dana). 
Copilia  mirabilis,  Dana. 
Saphirina  opalina,  Dana. 
oralis,  Dana. 

February  5,  1875.     Zamboanga,  Philippine  Islands. 
Eucalanus  setiger,  n.  sp. 
Undina  vulgaris,  Dana. 
Temora  dubia  (Lubbock). 
Centropages  furcatus  (Dana). 
Candace  truncata,  Dana. 
Acartia  laxa,  Dana. 
Corynura  gracilis,  n.  gen.  and  sp. 
Calanopia  elliptica,  Dana. 
Pontella  kroyeri,  n.  sp. 
elephas,  n.  sp. 
Cor  yearns  rarius,  Dana. 

venustus,  Dana. 
Onccea  obtusa  (Dana). 
Saphirina  ovalis,  Dana. 

sinuicauda,  n.  sp. 

February  6,  1875.     Lat.  6°40'  N,  long.  122°  57'  E.     Near  Zamboanga. 
Eucalanus  attenuatus  (Dana). 

setiger,  n.  sp. 
Undina,  vulgaris,  Dana. 

darwinii,  Lubbock. 
Scolecithrix  dance  (Lubbock). 
Euchcrta  prestandrece,  Philippi. 
Candace  pachydactyla,  Dana. 
Calanopia  elliptica,  Dana. 
Cory n  »r<i  gracilis,  n.  gen.  and  sp. 
Pontella  acuta  (Dana). 

plumata  (Dana). 

acutifrons  (Dana). 

(ZOOL.  CHALL.  EXP.  —  rART  XXIII. 1883.)  Z  3 
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Set  el  In  gracilis,  Dana. 
Corycceus  varius,  Dana. 

venustus,  Dana. 
Onccea  obtasa  (Dana). 
Saphirina  ovalis,  Dana. 

incequalis,  Dana. 
sinuicauda,  n.  sp. 

February  1875.     About  lat,  4°  N.,  long.  130  E.      West  of  Papua. 

Scolecithrix  dance  (Lubbock). 
■Euchceta  prestandrece,  Philippi. 
Leuckartia  flavicornis  (?)  Claus. 
Setella  gracilis,  Dana. 
Onccea  obtusa  (Dana). 
Corycceus  sp. 

April  3,  1875.     Lat.  24°  49'  N.,  long.  138°  34'  E. 

Euchceta  hessei,  n.  sp. 
Pontella  plumata  (Dana). 

detruncata  (Dana). 

Inland  Sea,  Japan. 

Corycceus  dbtusus,  Dana. 

Station  237.— June  17,  1875.     Lat.  34°  37'.  N.,  long.  140°  32'  E. 

Eufti/ti a  us  setiger,  n.  sp. 
Scolecithrix  dance  (Lubbock). 
Candace  pectinata,  Brady. 
Euchceta  prestandrece,  Philippi. 
Onccea  obtusa  (Dana). 


Station  241.— June  23,  1875.     Lat.  35°  41'  N.,  long.  157°  42'  E. 

Calanus  propinquus,  n.  sp. 


D. 


July  1875.     About  lat,  35°  N.     Between  Japan  and  Honolulu. 

Khincalanus  gigas,  n.  sp. 
Euchceta  prestandrece,  Philippi. 

hessei,  n.  sp. 
Leuckartia  scopularis,  n.  sp. 
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Station  256.— July  21.  1875.     Lat.  30°  22'  N.,  long.  154°  56'  W, 

Pleuromma  abdominale  (Lubbock). 
Undina  vulgaris,  Daua. 

da  rtci iii 7,  Lubbock. 
EucJweta  prestandrece,  Philippi. 
Centropages  violaceus  (Claus). 
Candace  truncata,  Dana. 
Pontella  acutifrons  (Dana). 

detruncata  (Dana). 
Pontellopsis  villosa,  n.  gen.  and  sp, 
Setella  gracilis,  Dana. 
Corycceus  varius,  Dana. 
Onccea  obtusa  (Dana). 

Station  257.— July  23,  1875.     Lat.  27°  33'  N.,  long.  154°  55'  W.      "  Deep  haul." 

Hemic"/" a  us  aculeatus,  n.  sp. 


August  1G,  1875.     Hilo  Harbour. 

Acartia  denticornis,  n.  sp. 
Candace  pa  eh  ijdacti/la ,  Dana. 
Scolecithrix  dance  (Lubbock). 
Pontella  plumata  (Dana). 
Oiihona  challengeri,  n.  sp. 
Lubbockia  squillvmana,  Claus. 
Onccea  obtusa  (Dana). 
Saphirina  ovalis,  Dana. 

metallina,  Dana. 


Station  268.— August  30,  1875.     Lat.  7°  35'  N.,  long.  140°  49'  W. 

Eucalanus  attenuatus  (Dana). 
Undina  dunrinii,  Lubbock. 
Scolecithrix  dance  (Lubbock). 
Euchceta  prestomdrece,  Philippi. 
Oiihona,  sp. 

Onccea  obtusa  (I  >ana). 
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Station  287. 


Station  288. 
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October  18,  1875.     Lat.  36°  0'  S.,  long.  132°  22'  W. 
Pleuromma  abdominale  (Lubbock). 
Undina  darwinii,  Lubbock. 
Centropages  violaceus  (Claus). 
Corycceus  varius,  Dana. 

-October  19,  1875.     Lat.  3G°  32'  S.,  long.  132°  52'  W. 

Calanus  finmarchicus  (Gunner). 

valgus,  n.  sp. 
Pleuromma  abdominale  (Lubbock). 
Undina  darwinii,  Lubbock. 
Euchceta  hessei,  n.  sp. 
Corycceus  varius.  Dana. 
Saphirina  oralis,  Dana. 

-October  21,  1875.     Lat.  40°  3'  S.,  long.  132°  58'  W. 

Calanus  propinquus  n.  sp. 

valgus,  n.  sp. 
Hemicalanus  longicornis,  Claus. 
Pleuromma  abdominale  (Lubbock). 
Heterochceta  spinifrons,  Claus. 
Centropages  violaceus  (Claus). 
Euchceta  philippii,  n.  sp. 
Leuckartiaflavicornis  (?)  Claus. 
Lubbockia  squillimana,  Claus. 
Miracia  efferata,  Dana. 

October  22,  1875.     Lat.  40°  0'  S.,  long.  131°  36'  W. 

Calanus  tonsus,  n.  sp. 
Pleuromma,  abdominale  (Lubbock). 

November  6,  1875.     Lat.  37°  50'  S.,  long.  93°  54'  W. 

Calanus  valgus,  n.  sp. 
Euchceta  hessei,  n.  sp. 


Station  296.— Nov.  9,  1875.     Lat.  38°  6'  S.,  long.  88°  2'  W. 

Calanus  valgus,  n.  sp. 
tonsus,  n.  sp. 
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December  5,  1875.     Off  Valparaiso. 
Calanus  propinquus,  n.  sp. 
Undina  darwinii,  Lubbock. 
Corycceus  rostratus.  Clans. 
Onccea  obtusa,  Dana. 

Decembers,  1875.     Off  Valparaiso. 
Calanus  gracilis,  Dana, 
Euealanus  attenuatus  (Dana). 
Drepanopus furcat us,  n.  gen.  and  sp. 

Station  -299.— December  14,  1875.     Lat.  33°  31'  S.,  long.  74°  43'  W.     Net  at  20  fathoms. 

Calanus  valgus,  n.  sp. 
Drepanopus furcatus,  n.  gen.  and  sp. 
Saphirina  gemma,  Dana. 

splendens,  Dana, 

incequalis,  Dana. 

Station  302,— December  28,  1875.     Lat.  42°  43'  S.,  long.  82°  11'  W. 

Calanus  tonsus,  n.  sp. 
Undine  darwinii,  Lubbock. 
Centropages  violaceus  (Glaus). 
Euchceta  prestandrem,  Philippi. 
Onccea  obtusa  (Dana). 

Station  303.— December  30,  1875.     Lat.  45°  31'  S.,  long.  78°  9'  W. 

Eucalanus  attenuatus  (Dana). 

Station  304.— December  31,  1S75.     Lat.  46°  53'  S.,  long.  75"  12'  W. 

Pleuromma  dbdominale  (Lubbock). 
Calanoides  patagoniensis,  n.  gen.  and  sp. 
Centropages  brachiatus  (Dana). 

January  1876.     Straits  of  3.1  agellaii. 

Pleuromma  dbdominale  (Lubbock). 
Acartia  denticornis  (?)  n.  sp. 

Centropages  brachiatus  (Dana). 
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Station  318.— Fel».   11,  1876.     Lat.  42°  32'  S.,  long.   56°  29'  W.     Net  at  30  fathoms. 

Goniopsyllus  rostratus,  n.  gen.  and  sp. 
Oithona  challengeri,  Dana. 
Corycoeus  carl  us,  Dana. 

Station  319.— February  12,  1876.     Lat.  41°  54'  S„  long  54°  48'  W. 

Saphirina  reticulata,  n.  sp. 
opaca,  Lubbock. 
oralis,  Dana. 
incequalis,  Dana. 

Station  320.— February  14,  1876.     Lat.  37°  17'  S.,  long.  53°  52'  W. 

Rhincalanus  gigas,  n.  sp. 
Calanus  propinquus,  n.  sp. 
Pleuromma  abdominale  (Lubbock). 
Heterochceta  spinifrons  Claus. 

Station  324.— February  29,  18 76.     Lat.  36°  9'  S.,  long.  48°  22'  W. 

Calanus  tonsus,  n.  sp. 
valgus,  n.  sp. 
Acartia  denticornis,  n.  sp. 
Pontella  detruncata  (Dana). 
Saphirina  incequalis,  Dana. 

Station    325.— March    2,    1876.     Lat,    36°    44'    S.,    long    46°    16'    W.      Depth    2650 

fathoms.     Dredge. 
Calanus  tonsus,  n.  sp. 
Rhincalanus  gigas,  n.  sp. 
Pleuromma  abdominale  (Lubbock). 
Heterochceta  spinifrons,  Claus. 
Lew  ■Ira  i  'tit  i  flavicomis,  Claus. 
Euchceta  prestandrce,  Philippi. 

australis,  n.  sp. 

philippii,  n.  sp. 

gigas,  n.  sp. 

barbata,  n.  sp. 
Phyllojms  bidentatus,  n.  gen.  and  sp. 
Onccea  obtusa  (Dana). 
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Station  325.— March  2,  1876.     Lat.  36°  44'  S.,  long.  46°  16'  W.     Surface  net. 

Undina  darwinii,  Lubbock. 
Setella  gracilis,  Dana. 
Corycams  rostratus,  Claus. 
Onccea  obtusa  (Dana). 

Station  326.— March  3,  1876.     Lat.  37°  3'  S.,  long.  44°  17'  W. 

Tmiora  dubia  (Lubbock). 
Centropages  violaceus  (Claus). 
Corycceus  varius,  Dana. 
Saphirina  incequalis,  Dana. 

March  3-5,  1876.     About  lat,  37°  15'  S.,  long.  43°  0'  W. 

Calanus  valgus,  n.  sp. 
Centropages  violaceus  (Claus). 
Candace  pachydactyla,  Dana. 
Pontellopsis  villosa,  n.  sp. 
Oncwa  obtusa  (Dana). 

Station  330.— March  8,  1876.     Lat,  37°  45'  S.,  long.  33°  0'  W. 

Pleuromma  abdominale  (Lubbock). 
Heterochceta  spinifrons,  Claus. 

Station  332.— March    10,    1876.     Lat.    37°   29'    S.,  long.    27°  31'    W.      Depth    2200 

fathoms.    Tow-net  at  trawl. 

Pontostratiotes  abyssicola,  n.  gen.  and  sp. 
One  specimen  only  taken. 

Station  335.— March  16.  1876.     Lat,  32°  24'  S.,  lono-.  13°  5'  W 

Scolecithrix  dance  (Lubbock). 
JEtidius  armatus,  n.  gen.  and  sp. 
Aairtia  dcnticornis,  n.  sp. 
Oithona  challengeri,  n.  sp. 
Corycceus  varius,  Dana. 
Saphirina  ovalis,  Dana. 
angusta,  Dana. 
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Station  341.— March  25,  187G.     Lat.  12°  16'  S.,  long.  13°  44'  W. 

Euchceta  prestandrece,  Philippi. 
Oithona  challenge ri,  n.  sp. 

spinirostris  (?),  Clans. 
CoryccBus  varius,  Dana. 

limbatus,  n.  sp. 
Lubbockia  squillimana,  Claus. 

Station  342.— March  26,  1876.     Lat.  9°  43'  S.,  long.  13°  51'  W. 

Calanus  propinquus,  n.  sp. 

gracilis,  Dana. 
Undina  vulgaris,  Dana. 
Scolecithrix  dance  (Lubbock). 
Euchceta  prestandrece,  Philippi. 
Centropages  violaceus  (Claus). 
Candace  truncata,  Dana. 
Oithona  challengeri,  n.  sp. 
Setella  gracilis,  Dana. 
Corycceus  varius,  Dana. 

rostratus,  Claus. 
Copilia  mirabilis,  Dana. 
Lubbockia  squillimana,  Claus. 
Onccea  obtusa,  Dana. 

Station  348.— April  9,  1876.     Lat,  3°  10'  N.,  long.  14c  51'  W. 

Calanus  gracilis,  Dana. 

valgus,  u.  sp. 
Heterochceta  spinifrons,  Claus. 
Undina  vulgaris,  Dana. 
Scolecithrix  dance  (Lubbock). 
Euchceta  prestandrece,  Philippi. 
Drepanopusfurcatus,  n.  gen.  and  sp. 
jEtidius  armatus,  n.  gen.  and  sp. 
Temora  dubia  (Lubbock). 
Candace  pectinata,  Brady. 

•pachydactyla,  Dana. 
Setella  gracilis,  Dana. 
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Corycceus  varius,  Dana. 

rostratus,  Clans. 
Saphirina  metallina,  Dana. 
Onccea  obtusa,  Dana. 

Station  348.— April  9,  1876.     Lat.  3°  10'  N„  long.  u°  51'  W.     Net  to  200  fathoms. 

Calamus  gracilis,  Dana. 

propinquus,  n.  sp. 
Eucalanus  attenuatus  (Dana). 
Undina  vulgaris,  Dana. 
Euchceta  prestandrece,  Philippi. 
Candace  pachydactyla,  Dana. 
Oithona  challenger!,  n.  sp. 
Ectinosoma  atlanticism  (B.  and  R.). 
Setella  gracilis,  Dana. 
Corycceus  varius,  Dan  i. 
venustus,  Dana. 

Station  349.— April  10,  187G.     Lat.  5°  28'  N.,  long.  14°  38'  W. 

Calanus  gracilis,  Dana. 
Eucalanus  attenuatus  (Dana). 
Rltincalanus  cornittus,  Dana. 
Pleuromma  abdominale  (Lnbbock). 
/  rndina  vulgaris,  Dana. 
Scolccithrix  damr  (Lubbock). 
Euchceta  prestandrece,  Philippi. 
Drepanopus  furcatus,  n.  gen.  and  sp. 
Temora  dubia  (Lubbock). 
( 'andace  pectinata,  Brady. 
Oithona  challengeri,  n.  sp. 
Miracia  efferata,  I  >ana. 
Corycceus  varius,  Dana. 
Copilia  mirabilis,  Dana. 
Lubbockia  squillimana,  Claus. 

Oncira  obtusa  (Daua). 
Saphirina  ovdlis,  Dana. 
Saphirinetta  stylifera  (Lubbock). 

(ZOOI..  CHALIi.   EXT. — PART  XXIII — 1883.)  Z  4 
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Station  350.— April  11,  1876.     Lat,  7°  33'  N.,  long.  15°  16'  W. 

Eucalanus  attenuatus  (Dana). 

setiger,  n.  sp. 
Undina  vulgaris,  Dana. 
Heterochceta  spinifrons,  Clans. 
Leuckartia  flavicornis,  Claus. 
Scolecithrix  dance  (Lubbock). 
Euchceta  prestandrece,  Philippi. 
Temora  dubia  (Lubbock). 
Acartia  laxa,  Dana. 
Candace  pectinata,  Brady. 
Oithona  challengeri,  n.  sp. 
Corycceus  varius,  Dana. 
Onccea  obtusa,  Dana. 
Miracia  ejferata,  Dana. 
Saphirina  incequalis,  Dana. 

Station  351.— April  12,  1876.     Lat.  9°  9'  N.,  long.  16°  41   W. 

Calanus  gracilis,  Dana. 
Eucalanus  attenuatus  (Dana). 
Undina  vulgaris,  Dana. 
Scolecithrix  dance  (Lubbock). 
Euchceta  prestandrece,  Philippi. 
Leuckartia  flavicornis,  Claus. 
Temora  dabia,  (Lubbock). 
Candace  pectinata,  Brady. 
Oithona  challengeri,  n.  sp. 
Setella  gracilis,  Dana. 
Corycceus  varius,  Dana. 
Onccea  obtusa  (Dana). 
LubbocJcia  squillimana,  Claus. 
Saphirina  nietallina,  Dana. 

Station  352.— April  13,  1876.     Lat.  10°  55'  N.,  long.  17°  46'  W 

Undina  vulgaris,  Dana. 
Scolecithrix  dance  (Lubbock). 
Euchceta  prestandrece,  Philippi. 
hessci,  n.  sp. 
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Temora  dubia  (Lubbock). 

armata,  Clans. 
LeucJcartia  Jlavicornis,  Claus. 
Candaee  pectinata,  Brady. 
Acariia  laxa,  Dana. 
Oithona  challengeri,  n.  sp. 
Miracia  efferata,  Dana. 
CoryccBus  varius,  Dana. 
CopUla  at  i  nihil  is,  Dana. 
Saphirina  incequalis,  Dana. 


April  26,  1876.     St.  Vincent,  Cape  Verde  Islands. 

Eucalanus  setiger,  n.  sp. 
Pleuromma  abdominale  (Lubbock). 
Undina  vulgaris,  Dana. 
Temora  dubia  (Lubbock). 
Candace  pectinata,  Brady. 
Pontella  detruncata  (Dana). 
acutifrons  (Dana). 
Corycceus  rostratus,  Claus. 
Onctea  obtusa  (Dana). 
Saphirina  ovalis,  Dana. 
serrata,  n.  sp. 


April  27,  1876.      Lat.  17°  18'  N.,  long.  26°  32'  W. 
Saphirina  gemma,  Dana. 


April  28,  1876.       Lat.  17°  47'  N.,  long.  28°  28'  W. 

/  'iid ina   vulgaris,  Dana. 

Scolecithrix  dance  (Lubbock). 
Euchceta  prestandrece,  Philippi. 
( 'andace  pachydactyla,  Dana. 
Pontella  acutifrons  (Dana). 

sir,- una  (Dana). 
Saphirinella  stylifera  (Lubbock). 
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April  29,  187G.     Lat.  18°  8'  N.,  long.  30°  5'  W. 
Calanus  valgus,  n.  sp. 
Undina  vulgaris,  Dana. 
Scolecithrix  dance  (Lubbock). 
Euchceta  prestandrece,  Philippi. 
Candace  pachydactyla,  Dana. 
Saphirina  oralis,  Dana. 

Station  353.— May  3,  1876.     Lat.  26°  21'  N.,  long.  33°  37'  W. 

Calanus  gracilis,  Dana. 
Hemicalanus  longicornis,  Clans. 
Pleuroot ma,  abdominale  (Lubbock). 
Heterochceta  spinifrons,  Clans. 
Leuckartia  jlavicornis,  Clans. 
Undina  darwinii,  Lubbock. 
Scolecithrix  dance  (Lubbock). 
Euchceta  prestandrece,  Philippi. 
Centropages  violaceus  (Clans). 
Candace  truncata,  Dana. 

pachydactyla,  Dana. 
Oithona  challengeri,  n.  sp. 
Corycceus  varius,  Dana. 
venustus,  Dana. 

May  7,  1876.     Lat,  34°  22'  K,  long.  34°  23'  W.     Atlantic. 
Calanus  gracilis,  Dana. 
Pleuromma  abdominale  (Lubbock). 
Euchceta  prestandrece,  Philippi. 
pulchra  (Lubbock). 
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Sub-Class  ENTOMOSTEACA,  Miiller  (Gnathopoda,  H.  Woodward). 

Okdeu  COPEPODA,  Milne-Edwards. 

Section  I.    Gnathostoma,  Thorell. 

Family  I.   Cai.anid.e,  Dana. 

Body  elongated,  consisting  of  from  ten  to  twelve  segments.  Abdomen  nearly 
cylindrical,  much  narrower  than  the  cephalothorax,  and  prolonged  at  the  posterior 
extremity  into  two  more  or  less  cylindrical  caudal  stylets.  Head  often  continuous  with 
the  first  segment  of  the  thorax;  fourth  and  fifth  thoracic  segments  often  coalescent.  Head 
rarely  divided  into  two  segments,  but  not  unfrequently  showing  an  incomplete  separation 
("cervical  suture").  Anterior  antenna?  very  long,  and  composed  of  twenty-two  to 
twenty-five  (rarely  fifteen,  eighteen,  or  twenty)  joints ;  that  of  the  right  side  in  the  male 
often  modified  for  grasping.  Posterior  antenme  large,  composed  of  a  basal  joint,  to 
which  are  usually  attached  two  branches,  the  primary  (external)  consisting  of  two,  the 
secondary  (internal)  of  several  joints.  Mandibles  strongly  toothed  at  the  apex,  palp  usually 
two- branched.  Maxillae  strong,  composed  of  a  more  or  less  Cjuadrate  biting  portion, 
which  bears  numerous  curved,  setiform,  marginal  teeth,  and  a  complex,  many-lobed  palp. 
Foot-jaws  largely  developed  :  anterior  pair  very  broad,  inner  margins  of  the  basal  joints 
forming  wart-like  processes,  from  which  spring  long  ciliated  bristles;  distal  extremity 
divided  into  three  short  joints,  which  are  beset  with  strong  ciliated  setae ;  jwsterior  pair 
longer  and  more  slender,  basal  portion  composed  of  twro  long  and  narrow  joints,  apical 
portion  usually  of  four  to  six  very  small  joints.  First  four  pairs  of  feet  two-branched, 
the  outer  branches  (in  the  adult)  almost  always  three-jointed.  Fifth  pair  either  like  the 
foregoing,  or  remarkably  different,  and  forming  in  the  male  powerful  clasping  organs, 
which  are  unlike  on  the  two  sides  :  those  of  the  female,  though  often  differing  from  the 
true  swimming  feet,  always  alike  on  the  two  sides.  A  heart  is  present.  Eyes  either 
median  and  stalked,  or  paired  (lateral)  and  sessile ;  in  the  latter  case  often  coalescent, 
and  composed  of  several  lenses  and  pigment-masses  :  situated  usually  near  the  front  of 
the  head,  but  in  one  genus  (Pleuromma)  near  tin1  base  of  the  foot-jaw  of  one  side  onlv. 
Sexual  organs  in  the  female  symmetrical,  in  the  male  asymmetrical;  ovisac  single,  borne 
in  front  of  the  abdomen. 

This  family  includes  by  far  the  larger  portion  of  the  pelagic  Copepoda,  being 
represented  abundantly  in  all  seas,  from  the  equator  to  the  poles — or  at  any  rate,  as  near 
to  those  points  as  scientific  investigation  has  yet  been  able  to  extend. 

The  overwhelming  preponderance  of  this  family  in  the  open  sea  is  at  once  apparent, 
when  we   note  that  out   of  the  ninety  species  of  free-living  Copepoda    found   amongst 
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the  Challenger  gatherings,  fifty-eight  belong  to  the  Calanidie.  On  the  other  hand,  there 
can  be  little  doubl  that  had  it  formed  part  of  the  plan  of  the  expedition  to  investigate 
fully  the  littoral  fauna  of  the  countries  visited,  we  should  have  found  the  proportionate 
number  of  species  reversed  for  that  zone  in  favour  of  the  Harpacticidse.  The  Calanidaj, 
indeed,  by  virtue  of  their  enormously-developed  anterior  antennae  (often  equalling,  or 
more  than  equalling,  in  length  the  entire  body  of  the  animal),  are  specially  adapted  for 
an  entirely  natatory  life,  those  organs  when  spread  out  at  right  angles  to  the  body  acting 
like  the  wings  of  a  hovering  bird,  and  so  suspending  the  animal  at  almost  perfect  rest  in 
the  water.  In  the  Harpacticidse,  on  the  contrary,  we  find  antennae  usually  so  short  that 
they  can  be  of  very  little  use  as  swimming  organs, — this  function  probably  devolving 
almost  entirely  on  the  feet.  And  as  a  result  of  this  structure,  the  members  of  the  family 
haunt  chiefly  either  the  muddy  sand  of  the  sea-bed,  or  littoral  situations,  where  there 
is  abundance  of  weed,  on  the  fronds  of  which  they  rest  and  find  their  food,  swimming 
only  fitfully  and  by  short  jerks. 

Following  the  classification  adopted  in  my  Monograph  of  the  British  Copepoda,1  I 
unite  with  the  Calanida3  the  species  referred  by  Dr  Glaus  to  a  separate  family,  Pontellidse, — ■ 
distributing  the  Calanidse  under  two  sub-families, — Calaninse  and  Poncellinae. 

The  fifty-eight  species  of  Calanidse  taken  by  the  Challenger  belong  to  the  following 
genera: — Calanus,  Eucalanus,  Rhincalanus,  Hemicalanus,  Pleuromma,  Heterochceta, 
Leuckartia ,  Unclina,  Scolecithrix,  Euchceta,  Calanoides,  sEtidius,  Drepanopm,  Phyllopus, 
Tcmora,  Centropages,  Candace,  Acartia,  Corynura,  Calanopia,  PonteUopms,  and 
Pontella. 


Sub-family  I.  Calaxi^e,  Dana, 

This  sub-family  is  characterised  by  the  presence  of  only  one  eye,  which  is  sessile  and 
made  up  of  several  lenses. 

Calanus,  Leach. 

Calanus,  Leach,  Diet.  Sci.  Nat.  XIV.,  Art.  Entoruostraca  (1819);  Dana,  in  part,  Crust.  U.S.  Expl. 

Exped.   (1852),  Boeck,   Oversigt   Norges   Copepoder   (1864);    Lubbock   passim;    Brady, 

Monog.  Brit.  Copep.  (1878). 
Cetoehiltis,  Boussel  de  Vauzenie,  Claus,  Baird,  Goodsir. 
MonoeidViS,  Gunner,  Act.  Hafn.  (1765). 

Cephalothorax  elongated,  slender,  composed  of  five  or  six  segments  ;  head  usually 
separate  from  the  thorax,  and  often  more  or  less  distinctly  divided  near  the  middle  by  a 
transverse  "cervical  suture";  rostrum  attenuated  and  bifid.  Eyes  small,  situated 
at  the  back  of  the  head,  near  the  middle  line,  each  composed  of  two  lenses.  Anterior 
antennae  long,  composed  of  twenty-five  joints,  alike  on  the  right  and  left  sides  in  both 

1  Ray  Society,  1S78. 
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sexes;  and  possessing  no  hinge  joint  :  those  of  the  male  are  provided  with  thickened,  club- 
shaped  appendages,  and  the  joints  are  often  slightly  narrowed  at  the  base.  Posterior  antennae 
two-branched,  the  secondary  branch  haying  three  or  four  small  intercalated  median  joints. 
Maxilla  composed  of  abroad  masticating  portion,  which  bears  a  series  of  stout,  short  seta), 
and  a  foliaceous,  multifid  palp  made  up  of  several  digitiform  segments,  all  of  which  bear 
numerous  long  and  finely  ciliated  setae.  Mandibles  large  and  strung,  dilated  and  strongly 
toothed  at  the  apex  ;  basal  joint  of  the  palp  large  and  widened  towards  the  apex,  from 
which  spring  two  nearly  equal  branches,  composed  (usually)  of  two,  and  three  or  four, 
joints  respectively.  Anterior  foot-jaws  broad  and  strong,  provided  with  several  marginal 
processes  which  bear  strong  curved  setae  ;  posterior  foot-jaws  elongated,  composed  of  two 
large  basal  and  five  smaller  apical  joints,  all  of  which  bear  long  setae.  Five  pairs  of  two- 
branched  feet  adapted  for  swimming,  each  branch  composed  of  three  joints  ;  in  the  male, 
however,  the  outer  branches  of  the  fifth  pair  on  one  or  both  sides  are  somewhat  modified. 
Abdomen  of  the  male  five,  of  the  female  four-jointed. 

The  genus  Calanus  was  established  by  Leach  for  the  reception  of  the  species  called 
by  Miiller,  in  his  Entomostraca,  Cyclops  longicomis,  and  in  the  Zool.  Dan.  Prodr. 
Cyclops  finmarchicus,  and  identified  by  that  author  with  Gunner's  Monoculus  Jmmar- 
chicus.  It  is  impossible  to  say  certainly  what  is  the  species  referred  to  in  Midler's  figure. 
The  caudal  part  has,  I  think,  undoubtedly  been  drawn  from  Temora  Jinmarchica,  Baird, 
while  the  antennae  are  much  too  long  for  that  species,  and  are  probably  taken  from 
Cetochilus  septentrionalis,  Goodsir,  which  species  seems  also  to  be  meant  in  the  descrip- 
tion : — "  Antennae, — corpore  longiorcs."  But  Gunner's  figures,  from  the  general  contour 
of  the  animal,  the  length  of  the  antennae,  and  the  characteristic  long  subapical  setae, 
certainly  belong  to  Cetochilus  septentrionalis.  I  therefore  follow  Boeck  in  assigning  the 
generic  term  Calanus  to  the  form  originally  described  by  Gunner,  discarding  the  later 
name  Cetochilus.  Baird's  Temora  Jinmarchica  will  in  this  ease  stand  as  the  type  of 
the  genus  Temora.  In  accordance  with  this  view  it  is  impossible  to  accept  Dr. 
Baird's  identification  of  his  Temora  Jinmarchica  with  Gunner's  species.  And  though 
the  generic  name  Temora  holds  good,  it  seems  best,  considering  the  doubt  which 
must  rest  upon  the  meaning  of  Midler's  figure,  to  discard  the  name  longicomis  (adopted 
by  Boeck  and  by  myself  in  the  Monograph  of  the  British  Copepoda — from  Miiller) 
and  to  accept  that  of  longicaudata  proposed  in  1857  by  Sir  John  Lubbock.  I  have 
thought  it  best  to  give  in  detail  my  reasons  for  this  nomenclature,  inasmuch  as  a 
different  course  is  advocated  by  Dr.  Claus,  and,  I  think,  by  Giesbrecht. 

As  understood  by  Dana,  this  genus  includes  a  great  number  of  species  properlv  refer- 
able to  several  distinct  genera,  notably  to  Cala nits  (proper),  Hemicalanus,  Eucalanus,  and 
Temora,  but  it  is  not  possible  in  many  cases  to  assign  Dana's  species  to  their  true  position, 
the  published  details  being  insufficient  for  that  purpose.  The  presence  of  five  pairs  ,,f  well- 
developed  swimming  feet  in  both  sexes,  and  the  peculiar  modification  of  the  fifth  pair 
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in  the  male,  the  twenty-five  jointed  anterior  antennae,  together  with  the  characters 
of  the  posterior  antennae  and  mouth-organs,  are  the  characters  upon  which  rest  the 
claims  of  Calanus  to  generic  rank.  The  species  are  probably  very  numerous,  and  are 
found  near  the  surface  of  the  sea  in  all  parts  of  the  world.  In  some  species,  though 
perhaps  not  in  all,  there  is  a  remarkable  difference  between  the  posterior  foot-jaws  of 
male  and  female,  those  of  the  male  being  somewhat  smaller,  stouter,  and  armed  on  the 
outer  margin,  near  the  apex,  with  two  or  more  stout  and  profusely  plumose  recurved  setae. 

1.    Calanus  finmarchicus  (Gunner)  (PI.  I.  figs.  1-10). 

Monoeulus  finmarchicus,  Gunner,  Act.  Hafn.  x.,  175,  figs.  20-23  (1765). 

Cetochilus  septentrionalis,  Goodsir,  Edin.  New  Phil.  Journ.  35,  p.  339,  t.  vi.  figs.  1-11  (1843). 

,,  „  Baird,  Nat.  Hist.  Brit.  Entom.,  p.  235,  t.  xxx.,  figs.  1  a-g  (1850). 

„        helgolandicus,  Claus,  Die  frei  lebenden  Copepoden,  p.  171,  t.  xxvi.,  figs.  2-9  (18G3). 
Calanus  finmarchicus,    Boeck,    Oversigt    over   de    ved    Norges   Kyster    iagttagne    Copepoder, 

p.  8  (18G4),  Brady,  Monogr.  of  the  Copepoda  of  the  British  Islands,  vol.  i.  p.  38,  pi.  i. 

figs.  1-12  (1878). 
Calanus  magnus,  borealis  and  elegans,  Lubbock,  Ann.  Hag.  Nat.  Hist.,  ser.  2,  vol.  xiv.  (1854). 

Length,  l-7th  of  an  inch  (3  "5  mm.).1  Forehead  broadly  rounded,  rostrum  long,  slender 
and  bifid,  anterior  antennae  twenty-five  jointed,  as  long  as  the  body,  each  joint  bearing- 
two  or  three  short  setae  (except  those  near  the  base  in  the  female),  the  twenty-third  and 
twenty- fourth  joints  each  with  a  long  apical  seta  ;  most  of  the  joints  of  the  male 
antenna  (fig.  1)  are  constricted  at  the  point  of  articulation,  and  bear  fusiform  or  club- 
shaped  appendages  at  the  apices.  The  branches  of  the  posterior  antenna?  (fig.  3)  arc 
stout  and  nearly  equal ;  those  of  the  mandible-palp  (fig.  4)  are  short  and  nearly  equal, 
one  indistinctly  four-jointed,  the  other  two-jointed,  with  the  first  joint  much  swollen. 
The  swimming  feet  are  long  and  slender,  terminal  spines  slender  and  without  serratures 
(fig.  9),  the  first  joint  of  the  peduncle  of  the  fifth  pair,  in  both  sexes,  has  its  inner  margin 
bordered  with  about  fifteen  sharp  teeth  of  equal  size  throughout  ;  the  outer  branch  of 
the  right  side,  in  the  male,  has  its  first  two  joints  much  elongated  (fig.  10),  equalling  in 
length  the  three  joints  of  the  left  limb  ;  the  last  joint  is  much  shorter,  ovate,  and  bears 
three  or  four  small  slender  setae  near  its  apex.  The  mouth  is  provided  with  two  very 
strongly  toothed  lips  (fig.  5). 

Habitat. — Taken  in  the  tow-net,  off  Cape  Howe,  Australia,  at  night,  and  in  lat. 
36°  32'  S.,  long.  132°  52'  W.  (Station  287). 

In  my  preliminary  notes  and  drawings  of  these  Australian  specimens,  I  set  the  species 
down  as  undescribed,  relying  upon  the  marked  moniliform  character  of  the  anterior  male 
antennae,  and  the  peculiar  reflexed  seta?  of  the  posterior  foot-jaw  in  the  same  sex.  But 
further  examination  of  northern  specimens  has  showed  me  that  both  those  characters,  not 

1  The  measurements  are  always  exclusive  of  the  tail  setae. 
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hitherto  noticed,  I  believe,  by  any  author,  are  equally  well  developed  in  the  typical 
Calanus  Jinmarchicus  of  the  North  Sea.  Such  examples  as  have  usually  come  under 
my  notice,  taken  off  the  east  coast  of  England,  or  in  other  places  very  near  to  the  English 
coast,  are  comparatively  small,  and  have  their  salient  characters  not  strongly  marked  ;  but 
I  have  recently  had  the  opportunity  of  examining  specimens  collected  in  more  northern 
latitudes,  during  the  cruise  of  the  "Knight  Errant,"1  and  I  cannot  see  that  these  differ 
in  any  respect  from  the  southern  form.  Thus,  the  only  reasonable  course  is  to  consider 
both  the  northern  and  southern  forms  as  belonging  to  one  species,  probably  the  most 
abundant  and  most  widely  distributed  of  all  the  Copepoda.  In  the  arctic  regions  it 
is  known  to  be  very  abundant,  and  the  specimens  described  by  Eoussel  de  Vauzeme 
from  the  antarctic  seas  are  identically  the  same.  I  do  not  know,  however,  of  its  occur- 
rence in  the  warm  seas  of  the  tropics. 

Though  this  species  has  already  been  frequently  described  and  figured,  I  have 
thought  it  best  to  give  drawings  of  some  of  the  most  distinctive  characters  as  seen  in 
southern  specimens.     The  figures  have  all  been  drawn  by  aid  of  the  camera  lucida. 

2.   Calanus  valgus,  n.  sp.  (PL  III.  figs.  1-7). 

Length,  l-7th  of  an  inch  (3'5  mm.).  Forehead  broadly  rounded,  rostrum  long  and 
slender ;  head  incompletely  separated  from  the  thorax  (fig.  1).  Anterior  antenna 
rather  longer  than  the  cephalothorax,  its  setas  distributed  as  in  Calanus  Jinmarchicus. 
Posterior  antennas  and  mouth  organs  as  in  Calanus  Jinmarchicus.  Swimming  feet  very 
long  and  slender,  their  marginal  spines  longer  than  in  the  preceding  species.  The 
right  fifth  foot  of  the  male  (fig.  5)  is  not  very  much  longer  than  the  left,  but  the 
marginal  spines  of  the  first  and  second  joints  are  very  long, — longer  indeed  than  the 
joints  themselves;  the  third  joint  bears  a  comparatively  short  apical  spine;  the  inner 
branch  is  destitute  of  setae,  but  bears  small  marginal  spines  ;  the  foot  of  the  right  side 
(at  any  rate  in  spirit  specimens)  is  usually  flexed  at  a  right  angle,  as  shown  in  fig.  G  ; 
basal  joint  of  the  peduncle  finely  serrated  on  the  inner  margin.  All  the  joints  of  the  male 
abdomen  are  nearly  equal  (fig.  7),  but  in  the  Jemale  (fig.  1)  the  first  two  joints  are  much 
longer  than  the  following  two. 

Habitat. — Off  Cape  Howe.  Australia,  at  night;  in  the  Arafura  Sea,  in  several  South 
Pacific  Stations  (287,  288,  295,  29G,  299)  between  kit,  38°  S.,  long.  94°  W.,  and  lat.  33° 
31'  S.,  long.  74°  43'  W.  ;  in  lat.  3G°  9'  S.,  long.  48°  22'  W.  (Station  324,  South  Atlantic), 
and  in  lat.  3°  10'  N,  long.  14°  51'  W.  (Station  348,  North  Atlantic).  The  gathering  from 
Station  296  consisted  entirely  of  this  species,  and  in  several  others  it  was  also  tolerably 
abundant. 

1  Exploration  of  the  Faroe  Channel  during  the  summer  of  18so,  in  Her  Majesty's  hired  ship  "Knight  Errant," 
Staff-Commander  Tizard  and  John  Murray,  I'm,-.  Roy.  8oc  Ediiu,  vol.  xi.  pp.  638,  et  seq.  1882. 

(ZOOL.  CHALL.  EXP. — PART  XXIII. — 1883.)  Z  5 
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3.  Calanus  propinquus,  n.  sp.  (PL  II.  figs.  1-7,  and  PL  XIV.  figs.  10,  11). 
Length,  22-100ths  of  an  inch  (5"5  mm.).  Head  indistinctly  separated  from  the  thorax ; 
forehead  broad  and  obtuse,  thorax  narrowed  towards  the  posterior  extremity,  and  terminat- 
ing in  acute  lateral  angles.  Caudal  stylets  oblong,  divergent,  about  twice  as  long  as 
broad;  setae  densely  plumose,  about  as  long  as  the  abdomen,  except  the  second,  which  is 
about  three  times  as  long.  Anterior  antennae  very  little  longer  than  body,  and  (in  spirit 
specimens)  often  curled  round  the  back;  the  penultimate  and  antepenultimate  joints  have 
each  an  extremely  long  ringed  and  plumose  seta.  Branches  of  the  posterior  antennae  of 
equal  size.  The  basal  joint  of  the  peduncle  of  the  fifth  pair  of  feet  bears  a  row  of  several 
(about  fifteen)  serratures  on  its  inner  margin,  the  last  four  or  five  being  larger  than  the 
rest,  and  situated  on  the  distal  angle  of  the  joint;1  marginal  spines  of  the  swimming 
feet  rather  small  and  slender,  terminal  spine  slender,  and  devoid  of  serratures,  and 
slightly  bent  at  the  apex;  in  the  male  the  fifth  foot  of  the  right  side  has  its  outer  branch 
very  long,  the  first  joint  as  long  as  the  whole  of  the  inner  branch,  the  second  joint  still 
longer,  the  third  small,  subovate,  and  bearing  a  slender  terminal  spine ;  spines  of  the 
outer  margin  of  the  limb  obsolete,  the  inner  branches  of  both  sides  are  destitute  of  setae. 
The  basal  serratures  in  the  male  are  of  uniform  size. 

Habitat. — I  have  noticed  this  species  in  the  following  gatherings  : — Lat.  46°  46'  S., 
long.  45c  31'  E.  (Station  146);  lat.  64°  37'  S.,  long.  85°  49'  E.  (Station  154);  and  in  lat. 
47°  25'  S.,  long.  130°  12'  E. ;  and  between  Stations  298  and  299  (South  Pacific)  ;  in  lat. 
35°  41'  N.,long.  157°  42'  E.  (Station  241) ;  lat.  40°  3'  S.,  long.  132°  58'  W.  (Station  288)  ; 
and  in  lat.  9°  43'  S.,  long.  13°  51'  W.  (Station  342);  in  lat.  3°  10'  N.,  long  14°  51'  W. 
(Station  348);  off  Kerguelen  Island;  and  in  lat,  37°  17'  S.,  long  53°  52'  W.  (Station  320). 

4.   Calanus  tonsus,  n.  sp.  (PL  IV.  figs.  8,  9). 

Female. — Length,  l-7th  of  an  inch  (3"6  mm.).  Like  Calanus finmarchicus  and  Calanus 
propinquus,  except  that  the  anterior  antennae  (fig.  8)  are  almost  entirely  devoid  of  setae 
except  on  the  three  apical  joints,  those  of  all  the  other  joints  being  almost  imperceptible  ; 
the  posterior  antennae  are  setiform  along  almost  the  whole  length,  like  those  of  Calanus 
propinquus.  The  fifth  pair  of  feet  have  no  basal  serratures,  and  the  first  segment  of  the 
female  abdomen  is  large  and  tumid  (fig.  9).  The  anterior  antennae  are  as  long  as  the 
body  of  the  animal.     No  males  were  seen. 

Habitat. — Taken  abundantly  in  the  tow  net  in  lat,  38°  6'  S.,  long.  88°  2'  W. 
(Station  296),  and  in  another  gathering  from  the  same  latitude,  but  about  4  degrees  further 
west;  also  in  lat.  35°  41'  N.,  long.  157°  42'  E.  (Station  241)  ;  about  lat,  40°  S.,  long. 
132°  W.  (near  Station  288);  in  lat.  39°  22'  S.,  long.   98°  46'  W.  (Station  294)  ;  in  lat, 

1  The  figure  of  the  entire  foot  in  PI.  II.  has  been  drawn  from  a  limb  placed  in  n  distorted  position,  and  gives  an 
ncorrect  idea  of  the  arrangement  of  the  spines. 
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36°  9'  S.,  long.  48°  22'  W.  (Station  324);  lat.  36°  44'  S.,  long.  46°  16'  W.,  at  a  depth  of 
650  fathoms,  from  the  dredge  (Station  325). 

Although  this  species  is  certainly  very  nearly  allied  both  to  Calanus  fvnmarchicun  and 
Calanus  propinquus,  I  am  unable,  on  account  of  the  differences  noted  above,  to  refer  it  to 
either  of  them.  It  does  not  seem  likely  that  these  differences  depend  upon  immaturity, 
seeing  that  the  specimens  appear  to  be  of  full  size,  and  are  perfect  as  to  the  numl  >er  i  >f  joint  g 
in  the  swimming  feet,  where,  if  at  all,  we  ought  to  find  signs  of  imperfect  development. 
Besides  the  two  species  here  mentioned,  Calanus  tonsus  might  not  unreasonably  lie 
referred  to  several  of  Dana's  species,  notably  to  rotundatus,  comptus,  nudus  or  magellanicus. 
But  in  all  these  cases  certain  descriptive  details  given  by  Dana  throw  doubt  upon  the 
propriety  of  such  identification.  Some  of  the  points  of  divergence  are  these : — In 
rotundatus  the  antennal  setae  are  stated  to  be  "  short,  those  near  the  base  scarcely  longer 
than  the  diameter;"  in  comptus  the  antennas  are  "  a  little  longer  than  the  cephalothorax;" 
in  nudus  the  "abdomen  is  apparently  three-jointed,  yet  the  first  articulation  is  somewhat 
uncertain,  antennas  scarcely  longer  than  the  cephalothorax;"  and  in  magellanicus  there  are 
only  "  four  pairs  of  natatories,  the  fifth  rudimentary." 

5.   Calanus  gracilis,  Dana  (PI.  V.  figs.  1-6  ;  and  PI.  XLVI.  fig.  1). 

Calanus  gracilis,  Dana,  Crust.  U.  S.  Expl.  Exped.,  p.  1078,  pi  lxxiv.  fig.  10. 

Lenoth,  l-7th  of  an  inch  (3"6  mm.).  Anterior  antennas  about  once  and  a-half  the 
length  of  the  body,  slender,  sparingly  clothed  with  very  short  setae,  except  the  penultimate 
and  antepenultimate  joints,  each  of  which  bears  an  excessively  long,  ringed,  and  densely 
plumose  seta.  The  outer  branches  of  the  third  and  fourth  pairs  of  swimming  feet  in  the 
male  have  the  margin  of  the  last  joint,  between  the  base  and  the  median  spine,  strongly 
serrated  (PL  V.  fig.  5)  ;  in  the  female  the  same  space  is  finely  ciliated  (fig.  4)  ;  the 
terminal  spines  of  the  feet  are  simply  sword-shaped,  the  serrations  of  the  edge  scarcely 
perceptible  :  in  the  first  foot,  however,  there  is,  as  usual,  no  spine,  but  the  outermost  seta 
of  the  external  branch  (PL  V.  fig.  3,  and  PL  XLVI.  fig.  1)  is  widened  near  the  1  >ase,  where  it 
forms  a  harpoon-like  process,  and  the  first  joint  is  produced  quite  at  the  base  into  two 
short,'stout,  divaricate  spines,  and  has  also  a  curious  appendage,  in  shape  somewhal  like 
the  letter  f  slightly  prominent,  about  half  the  length  of  the  limb,  and  laid  lengthwise 
alono-  its  basal  half.  This  is  plainly  seen  without  any  dissection,  and  is  quite  diag- 
nostic of  the  species.  The  fifth  foot  of  the  female  does  not  differ  from  the  rest,  but 
on  the  right  side  in  the  male  (fig.  6)  is  of  abnormal  form,  while  that  of  the  left  side  is 
normal.  The  abdomen  is  short,  scarcely  one-third  the  length  of  the  cephalothorax, 
caudal  stylets  about  as  long  as  broad,  setae  short  and  subequal,  except  the  second,  which 
is  nearly  as  long  as  the  whole  body  of  the  animal.  All  the  setae  of  the  swimming  feel  are 
distinctly  jointed  in  the  middle. 
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Habitat. — This  species  occurred  in  moderate  numbers  in  surface-net  gatherings  from 
many  different  localities  :— "  Lat.  2(3°  21'  N.,  long.  33°  37'  W.,  down  to  80  fathoms,  May  3, 
1876  ;  "  and  near  the  Philippine  Islands,  January  1875  ;  also  between  Api  and  Cape  York  ; 
off  Port  Jackson,  at  night  ;  off  Kandavu,  Fiji ;  in  lat.  9°  43'  S.,  long.  13°  51'  W.  (Station 
342);  and  in  several  North  Atlantic  gatherings  between  lat.  3°  10'  N.,  long.  14°  51'  W.,  and 
lat.  9°  9'  N.,  long.  16°  41'  W.  (Stations  348-351).  I  cannot  be  quite  certain  that  this  is 
rightly  assigned  to  Dana's  Calanus  gracilis,  though  his  description  and  figures  contain 
nothing  inconsistent  with  that  supposition.  Even  if  this  be  the  case,  it  is  more  than 
probable  that  future  research  will  render  necessary  the  formation  of  a  new  genus  for  the 
reception  of  this  and  other  allied  forms.  At  present  I  have  seen  only  one  male  specimen, 
and  am  unable  to  speak  with  confidence  as  to  the  structure  of  the  fifth  feet,  which  were 
not  very  distinctly  made  out.  But  I  can  scarcely  doubt  that  they  are  distinct  from  those 
of  the  typical  Calani. 


6.   Calanus  princeps,  n.  sp.  (PI.  IV.  figs.  3-7). 

Female. — Length,  half  an  inch  (12-5  mm.).  Anterior  antennas  (fig.  4)  longer  than  the 
body,  slender,  sparingly  setiferous,  the  basal  joints,  as  far  as  the  eighth,  very  short,  the  rest 
very  long, — mostly  four  or  five  times  as  long  as  broad, — except  the  twenty-fourth,  which 
is  short,  and  bears  on  the  middle  of  its  inner  margin  an  excessively  long  plumose  seta, 
the  branches  of  the  mandible-palp  are  very  short,  equal,  the  outer  having  two,  the  inner 
three  joints.  The  maxilla-palp  (fig.  5)  is  made  up  of  fewer  segments  than  usual,  having 
one  quadrate  and  two  ovate  plates,  together  with  a  single,  small  bisetose  digit.  The 
anterior  foot-jaws  are  armed  with  strong,  curved  setae,  which  are  densely  clothed  on  their 
inner  margins  with  short,  delicate,  and  closely  set  hairs  (fig.  6),  except  towards  the  base, 
where  the  seta?  are  naked.  The  joints  of  the  outer  branches  of  the  swimming  feet  (fig.  7) 
are  much  constricted  at  the  base,  the  marginal  spines  are  short  and  stout,  the  terminal 
spines  very  slender,  with  finely  serrated  margin.  The  seta?,  both  of  feet  and  mouth- 
organs,  are  all  densely  feathered  with  long,  brownish  cilia.  The  colour  of  the  body  is  a 
deep  reddish-brown.     The  abdomen  is  short,  stout,  and  three-jointed.1 

Habitat. — This  fine  species — the  largest,  so  far  as  I  know,  of  the  Calanidse — occurred 
in  two  dredgings,  but  only  one  specimen  was  found  in  each  locality.  Station  45, 
lat.  38°  34'  N.,  long.  72°  10'  W.  ;  depth,  1240  fathoms  ;  bottom  temperature,  2°  4'  C.  ; 
mud.— Station  50,  lat.  42°  8'  N.,  long.  63°  39'  W.  ;  depth,  1250  fathoms  ;  bottom 
temperature,  2°  8'  C.  ;  grey  ooze. 

1  Since  this  description  was  written,  Mr.  Murray  has  sent  me  a  drawing  made  by  Dr.  von  Willemoes-Suhin  from  a 
freshly  taken  specimen.  A  memorandum  on  the  drawing  states  that  the  animal  was  found  "  on  the  swabs  of  the  dredge 
(surface '!)  on  May  3,  1873,  depth  1250  fathoms,  off  Sandy  Hook,  North  America,  lat.  38°  34'  N.,  long.  72°  10'  W."  I  am 
disposed  to  think,  seeing-  that  all  the  specimens  have  been  obtained  from  the  dredge,  that  this  species  is  really  an 
inhabitant  of  the  deep  sea,  and  not  casually  entangled  by  the  dredge  on  its  way  to  the  surface. 
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I  refer  these  specimens,  only  provisionally,  to  the  genus  Calanus,  from  which  they 
differ  in  some  important  particulars, — in  the  structure  of  the  maxilla-palp,  and  in  the 
presence  of  only  three  segments  in  the  female  abdomen.  But  as  the  male  is  unknown, 
and  as  the  structure  of  the  maxilke  in  allied  species  has  scarcely  as  yet  received 
sufficient  attention,  it  seems  best,  for  the  present,  to  defer  any  attempt  to  frame  a 
complete  generic  definition. 

Eucalanus,  Dana. 

Eucalanus  and  Calanus  (in  part)  Dana,  Crust,  U.  S.  Expl.  Exped.  (1852.) 
Calanus,  Lubbock,  Trans.  Entom.  Soc.  (1856.) 
Calanella,  Claus,  Die  frei  lebend.  Copep.  (1863.) 

Body  straight,  slender  and  elongated  ;  anterior  portion  of  the  head  much  attenuated 
and  elongated  ;  forehead  triangular,  prominent,  rostrum  very  slender  and  furcate.  Last 
four  thoracic  segments  very  small.  Anterior  antennae  composed  of  twenty-three  or 
twenty-four  joints,  bearing  (in  the  male)  numerous  club-shaped  appendages  ;  setae  small, 
except  towards  the  apex.  Inner  branch  of  the  posterior  antennae  seven  or  eight-jointed, 
shorter  than  the  outer  branch.  Mandible  palp  composed  of  one  large  and  one  very  small 
two-jointed  secondary  branch.  Anterior  foot-jaws  of  moderate  size,  posterior  excessively 
long.  Four  pairs  of  feet  in  the  female,  five  in  the  male,  the  fifth  pair  one  branched  and 
prehensile.  Eyes  small,  simple.  Abdomen  short,  composed  of  four  joints  in  the  male,  of 
three  in  the  female. 

The  anterior  portion  of  the  body,  composed  of  the  head  and  first  thoracic  somite,  is 
extremely  long, — more  than  twice  the  length  of  the  rest  of  the  body  (PI.  VI.  fig.  1)  ; 
the  forehead,  from  which  springs  the  rostrum,  forms  a  triangular  projection  between  the 
two  rounded,  somewhat  bulbous  sides,  behind  which  there  is  a  slightly  constricted  neck 
(fig.  2).  The  animal,  though  large,  seems  to  be  excessively  fragde,  at  any  rate  in  its 
antennae  and  feet,  the  antennae  especially  being  often  broken  away  so  as  to  leave 
visible  only  a  very  small  portion  of  their  original  length.  The  smaller  branch  of 
the  posterior  antenna?  (fig.  4)  is  fusiform,  eight-jointed,  the  first  two  joints  being 
large,  the  last  six  small  and  gradually  tapering  towards  the  apex  ;  the  larger  branch 
is  two-jointed,  large,  and  bears  long  terminal  setae.  The  mandibles  (fig.  5)  are  broad 
and  numerously  toothed  at  the  apex,  the  basal  joint  of  the  palp  very  large,  the  apical 
portion  much  smaller,  and  composed  of  four  joints ;  to  the  basal  joint  is  attached 
a  very  small  two-jointed  branch,  which  bears  three  apical  setae.  The  maxillae  (PI.  II. 
fig.  8)  are  very  large,  and  their  distal  segments  are  more  than  usually  elongated.  The 
anterior  foot-jaws  (PI.  VI.  fig.  6)  have  the  normal  form,  but  according  to  Claus,  are 
more  powerfully  armed  in  the  female  than  in  the  male,  the  lateral  segments  unusually 
large.  The  posterior  foot-jaws  are  very  large,  in  the  female  six-jointed  (PI.  II.  fig.  9), 
elongated,  and  not  differing  much  from  the  normal  form  ;  in  the  male  (PI.  VI.  fig.  7) 
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smaller  and  not  so  slender,  the  setae  stouter  than  in  the  female,  shorter,  and  recurved. 
The  four  pairs  of  swimming  feet  are  very  short,  nearly  alike,  the  inner  branches  about 
half  the  length  of  the  outer,  and  three-jointed,  except  in  the  first  pair,  where  they  have 
only  two  joints.  The  fifth  pair  is  absent  in  the  female,  but  in  the  male  exists  in  the 
shape  of  two  small,  unequal,  simple  prehensile  limbs  (PL  II.  fig.  10).  The  abdomen 
is  extremely  short,  scarcely  more  than  one-sixth  or  one-seventh  of  the  length  of  the 
cephalothorax.  The  second  tail-seta,  on  the  left  side  only,  is  much  longer  than  the  rest, 
and  is  about  equal  to  the  length  of  the  body  of  the  animal. 

I  have  seen  two  species  referable  to  this  genus,  both  of  which  occurred  in  considerable 
numbers  in  several  of  the  Challenger  gatherinsrs. 

In  his  great  work  on  the  Crustacea  of  the  United  States  Exploring  Expedition,  Prof. 
Dana  remarks  respecting  Calanus  attenuatus,  that  "the  multiarticulate  character  of  the 
smaller  branch  of  the  posterior  antennae  may  authorise  the  institution  of  a  new  genus,  or 
sub-genus,  for  this  and  allied  species,  for  which  we  propose  the  name  Eucalanus.  The 
above  species  will  be  Eucalanus  attenuatus."  And  though  Dana  does  not  himself  adopt 
that  suggestion,  but  calls  the  species  Calanus  attenuatus,  it  yet  seems  to  me  that  the 
name  proposed  by  him,  though  in  this  hesitating  way,  may  fairly  claim  precedence  over 
the  later  generic  term  of  Dr.  Claus.  I  therefore  accept  Eucalanus  as  the  proper  name  of 
the  genus,  which  was  very  rightly  separated  by  Claus  from  Calanus,  on  account  not  only 
of  the  general  peculiarity  of  its  external  form,  as  shown  in  the  peculiarly  attenuated  head, 
very  long  body,  and  stunted  abdomen,  but  also  on  account  of  the  abnormal  structure  of 
the  antennae,  mandible-palp,  and  posterior  foot -jaws,  together  with  the  absence  of  a  fifth 
pair  of  feet  in  the  female.  These  characters  are  certainly  amply  sufficient  to  sustain 
"  Calanella  "  as  a  distinct  generic  form.  And  it  seems  pretty  clear,  as  pointed  out  by  Claus, 
that  some  species  of  "  Calanus"  described  by  Dana  and  Lubbock  (e.g.,  Calanus  elongatus, 
Dana;  Calanus  attenuatus,  Dana;  Calanus  dance,  Lubbock;  and  Calanus  mirabilis, 
Lubbock)  belong  to  "  Calanella." 


1.  Eucalanus  attenuatus,  Dana  (PL  VI.  figs.  1-8,  and  PL  II.  figs.  8-10). 

Calanus  elongatus,  Dana,  Crust.  IT.  S.  Expl.  Exped.  (1852),  p.  1079,  pi.  lxxv.  fig.  1. 

Calanus  attenuatus,  idem,  ibidem,  p.  1080,  pi.  lxxv.  fig.  2. 

Calanus  ut  i  nihil  Is,  Lubbock,  Trans.   Entom.   Soc,  vol.  iv.  (1856),  pi.   v.   figs.    1-6  ;  and  Trans. 

Linn.  Soc,  vol.  xxiii.  p.  178,  pi.  xxix.  fig.  1. 
Calanella  mediterr a  nea  (1),  Claus,  Die  frei  lebenden  Copepoden  (1863),  p.  176,  pi.  xxviii,  figs.  6-11. 

Length,  1-Gth  of  an  inch  (4"2  mm.).  Rostrum  small  (PL  VI.  fig.  3),  divided  at 
the  apex  into  two  long  and  slender,  thread-like  filaments.  Anterior  antennae  twenty- 
three  jointed,  about  one-third  longer  than  the  body,  sparingly  setiferous,  but  bearing 
numerous  short  club-shaped  appendages  ;  seventh  joint  longer  than  those  immediately 
preceding  or  following  it  ;  the  last  joint  armed  with  three  or  four,  the  penultimate  and 
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antepenultimate  each  with  two  long  apical  setae.  In  the  male  the  joints  are  constricted 
at  the  points  of  articulation.  I  have  altogether  failed  to  find  the  beautifully  plumose 
hairs  figured  by  Lubbock  and  Dana  as  belonging  to  the  apex  of  the  anterior  antennas. 
Inner  branch  of  the  posterior  antenna  eight-jointed,  the  two  basal  joints  large,  last  six 
joints  very  small  and  nearly  equal.  The  inner  branches  of  all  the  swimming  feet  (fig.  8) 
are  three-jointed  ;  the  marginal  spines  of  the  outer  branches  small ;  terminal  spines  very 
slender,  scarcely  distinguishable  from  the  marginal  setae,  but  bordered  externally  with  a 
very  delicate  faintly  pectinated  lamina.  The  feet  of  the  fifth  pair  in  the  male  (PI.  II.  fig.  10) 
are  three-jointed,  the  left  limb  longer  than  the  right,  each  bearing  a  single  small  apical 
hair.  In  the  female  the  posterior  foot-jaws  (fig.  9)  have  the  three  proximal  tufts  of  setae 
only  plumose. 

Habitat. — Between  Api  and  Cape  York  ;  between  Arrou  and  Banda  ;  off  the  south  of 
Papua  ;  off  Sibrabo  Island,  Philippines,  and  in  various  other  gatherings  from  amongst  the 
Philippine  Islands;  in  hit.  46°  46' S.,  long.  45°  31'  E.  (Station  146);  lat,  47°  25'  S., 
long.  130°  32'  E.  (Station  159);  off  Port  Jackson,  at  night;  between  Sydney  and 
Wellington  ;  off  Kandavu,  Fiji  ;  in  the  tropical  Atlantic  off  the  west  coast  of  Africa, 
between  lat.  3°  10'  N.,  long.  14°  51°  W.  (Station  348) ;  and  lat.  7°  33'  N.,  long.  15'  16' 
W.  (Station  350)  ;  and  in  lat.  45°  31'  S.,  long.  78°  9'  W.  (Station  303). 

It  will  be  seen  from  the  foregoing  list,  that  almost  all  the  Challenger  gatherings  in 
which  this  species  was  noticed,  are  from  the  Malayan  and  Australasian  Seas,  the  excep- 
tions being  those  from  the  west  coasts  of  Patagonia  and  Africa.  Professor  Dana's 
specimens,  however,  were  from  the  Pacific  (Kingsmill  Islands)  and  China  Seas ;  Sir  John 
Lubbock's  from  the  Bay  of  Biscay,  and  Dr.  Claus's  (which  as  I  think  are  in  all  probability 
identical  with  the  present  species)  from  the  Mediterranean.  There  can  scarcely  be  a 
better  instance  of  the  very  wide  distribution  of  a  species,  which  is  nowhere  perhaps  very 
abundant  when  compared  with  such  as  Calanus  finmarchicus,  Anomalocera patersonii  or 
Vndina  vulgaris.  Further  research  may  perhaps  show  differences  sufficient  to  require 
specific  recognition,  but  if  so,  the  relationship  between  the  various  species  may  be 
expected  to  be  very  close  indeed,  showing  not  greater  divergence  than  might  be  the 
result  of  prolonged  exposure  to  somewhat  different  external  conditions.  The  anterior 
antennas  (PI.  VI.  fig.  1)  are  inaccurately  drawn,  showing  too  large  a  number  of  joints. 
When  the  figure  was  drawn  I  had  not  seen  a  specimen  with  perfect  antennae,  and  the 
drawing  was  made  up  from  observations  of  several  animals  :  the  number  of  joints  ought 
to  be  twenty-three. 


2.  Eucalanus  setiger,  n.  sp.  (PI.  III.  figs.  8-15). 

Length,  l-7th  of  an  inch  (3"5  mm.).     Forehead  broadly  rounded,  with  little  or  no 
constriction  behind,  rostrum  with  a  long,  stout  base  and  slender  bifid  apex;  head  not  at 
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all  attenuated,  distinctly  separated  from  the  thorax,  and  constricted  at  the  point  of 
junction.  Anterior  antennae  somewhat  longer  than  the  body  of  the  animal,  twenty-four 
jointed,  clothed  with  very  short  setae,  two  or  three  on  each  joint,  and  with  a  single, 
rather  longer,  rigid  seta  at  the  apex  of  the  second,  third,  eighth,  thirteenth,  fifteenth, 
and  seventeenth  joints ;  the  last  two  joints  bear  a  lash  of  setae  of  moderate  length  ;  in 
the  male  the  antenna!  joints  are  constricted  at  the  bases.  Posterior  antennae  slightly 
different  in  the  two  sexes,  as  in  Eucalanus  attenuatus  (figs.  9,  10).  Basal  joint  of  the. 
mandible-palp  (fig.  11)  short  and  broad,  outer  branch  composed  of  only  one  joint,  inner 
branch  small  and  two-jointed.  Maxillae  and  foot-jaws  asin  Eucalanus  attenuatus.  The 
swimming  feet  (fig.  12)  have  no  terminal  spines;  all  the  inner  branches  are  two-jointed, 
except  those  of  the  first  pair,  which  are  one-jointed  (?).  Those  of  the  fifth  pair  of  the  male 
are  very  slender  (fig.  13),  simple,  and  composed  of  five  joints,  the  last  of  which  is  small 
and  setiform.  The  last  two  thoracic  segments  bear  each  a  slender,  divaricate  lateral  seta 
(fig.  14).  The  abdomen  of  the  female  is  extremely  short  and  three-jointed,  that  of  the 
male  (fig.  15)  four-jointed. 

Habitat. — Between  Sydney  and  Wellington ;  Arafura  Sea ;  off  Sibrabo  Island  and 
Zebu  Harbour,  and  at  two  other  stations  {circa  201,  202)  amongst  the  Philippine  Islands  ; 
off  St.  Vincent  Islands,  Cape  Verde;  in  lat.  7°  33'  N.,  long.  15°  16'  W.  (Station  350)  ; 
and  in  lat.  34°  37'  N.,  long.  140°  32'  E.  (east  of  Japan,  Station  237). 

In  general  appearance  this  is  deceptively  like  the  male  Calanus  Jinmarchicus,  and 
affords  a  remarkable  instance  of  homomorphism — perhaps  even  of  mimetic  resemblance — 
between  two  certainly  distinct  genera.  I  do  not  remember  to  have  seen  amongst  the 
Calanidae  any  other  so  well  marked  example  of  this  condition.  Without  minute 
examination,  the  only  palpably  distinctive  character  is  the  somewhat  greater  length  of 
the  antennae  of  Eucalanus.  The  two  genera,  however,  differ  essentially  in  the  structure 
of  the  posterior  antennae  and  the  fifth  pair  of  feet. 

Rhincalanus,  Dana. 

Animal  slender  and  elongated,  cephalothorax  many  times  as  long  as  the  abdomen ; 
head  and  thorax  coalescent,  five-jointed ;  anterior  part  of  the  head  produced.  Anterior 
antennae  abke  in  both  sexes,  much  longer  than  the  body,  bearing  numerous  short  and  a 
few  very  long  setae ;  inner  branch  of  the  posterior  antennae  multiarticulate,  the  last  five, 
joints  very  short  and  nearly  equal.  Mandibles  broad  and  strongly  toothed  at  the  apex  ; 
palp  well  developed,  with  a  large  basal  joint  and  two  branches,  one  composed  of  two,  the 
other  of  three  joints.  Maxillae  and  foot-jaws  nearly  as  in  Calanus.  Swimming  feet,  five 
pairs,  short ;  inner  branches  of  the  first  four  pairs  small  and  three-jointed,  except  in  the 
first  pair,  which  has  only  two  joints;  fifth  pair  one  or  two-branched.  Abdomen  four- 
jointed. 
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Dana  separated  this  form  from  its  relatives,  and  gave  it  generic  rank,  simply  on  the 
strength  of  its  strongly  produced  rostrum,  a  character  certainly  insufficient  of  itself  to 
maintain  the  generic  distinction.  But  as  the  fifth  pair  of  feet  (at  any  rate  in  Rhin- 
calanus  gigcis)  presents  some  differences  of  structure,  I  have  retained,  provisionally,  Prof. 
Dana's  name,  though  with  much  doubt  as  to  the  propriety  of  doing  so. 


1.  Rhincalanus  cornutus,  Dana  (PI.  VII.  figs.  1-10). 

Rhincalanus  cornutus,  Dana,  Crust.  U.S.  Expl.  Exped.,  p.  1083,  pi.  lxxvii.  fig.  2,  a.d. 

Female. — Length,   l-7th    of  an  inch   (3'5  mm.).     Forehead    very  much   produced, 
attenuated,  terminated  by  a  triangular,  slenderly  furcate  rostrum,  between  which  and  the 
anterior  part  of  the  head,  as  seen  laterally,  is  a  deep  sinus ;  cephalothorax  four  or  five 
times  as  long  as  the  abdomen,  and  very  slender ;  the  posterior  margins  of  all  except  the 
first  and  last  segments  produced  at  each  side  into  a  sharp,  backward-pointing  spine. 
Anterior  antennae  about  one-fourth  longer  than  the  body,  twenty-three-jointed,  the  basal 
joint  very  long,  one  very  long  marginal  seta  near  the  base,  one  on  the  twelfth,  four- 
teenth, sixteenth,  nineteenth,  and  twenty-first  joints,  two  on  the  twenty-second,  and  a  lash 
of  four  or  five  at  the  apex  of  the  last  joint.    Posterior  foot-jaws  (fig.  7)  of  no  great  length, 
and  in   structure  like  those  of  Calanus;  peduncle   two-,  flagellum  five-jointed.     Inner 
branches  of  the  first  pair  of  swimming  feet  two-jointed  (fig.   8),   second  joint  of   the 
peduncle  swollen  at  the  inner  side,  and  bearing  a  setose  tuft ;  outer  branch  bearing  three 
ciliated  spines.     The  second,  third,  and  fourth  swimming  feet  have  their  inner  branches 
three-jointed,  the  outer  branches  destitute  of  marginal  spines  (fig.  9),  except  the  first 
joint,  the  outer  margin  of  which  is  swollen  and  produced  into  an  apical  tooth  ;  the 
terminal  spines  of  the  swimming  feet  are  long,  very  slender,  and  have  an  extremely  delicate 
hyaline  lamina  extended  along  the  outer  margin,  but  are  in  no  other  respect  distinguish- 
able from  the  neighbouring  setae.     Fifth  pair  of  feet  (fig.  10)  simple,  three-jointed,  short, 
the  last  joint   bearing   two  apical  spines  of  unequal    length,   the    larger  of  which    is 
marginally  ciliated.     Abdomen  four-jointed  (three-jointed,  Dana),  first  segment  about  as 
lnii a-  as  the  following  three,  and  spined  at  its  postero-dorsal  angle.     Caudal  lamina)  about 
twice  as  long  as  broad,  setae  aboul   as  long  as  the  abdomen,  except  the  second  on  the 
left  side,  which  is  twice  as  long  as  the  rest. 

That  the  specimens  above  described  are  females,  I  conclude,  from  the  fact  of  sperma- 
tophores  having  been  seen  attached  to  the  abdomen  of  some  of  them.  Amongst  all  the 
specimens  I  have  not  been  able  to  find  any  difference  which  appeared  to  me  to  be  sexual, 
except  that  in  one  or  two  no  fifth  pair  of  feet  was  discernible.  I  think,  however,  that 
these  examples  were  probably  immature.     It  will  be  noticed  that  the  number  of  segment 

(ZOOL.  CHALL.  EXP.— PART  XXIII.— 1  883.)  2  G 


s 


42  THE    70YAGE  OF  H.M.S.   CHALLENGER. 

figured  in  the  cephalothorax  and  abd n  differs  in  the  two  specimens  represented  in  the 

plate  (figs.  1  and  2).     These  were  drawn  as  they  appeared  under  the  microscope.     The 
differences  may  perhaps  be  sexual,  but  of  this  I  could  find  no  evidence. 

Habitat. — Off  Sibrabo  Island,  and  in  several  other  localities  amongst  the  Philippine 
Islands;  and  in  lat.  5°  28' N.,  long.  14°  38'  W.  (Station  349).  Dana's  specimens  were 
collected  in  the  Sulu  Archipelago. 


2.  Rhincalanus  gigas,  n.  sp.  (PL  VIII.  figs.  1-11). 

Female. — Length  of  the  body  one-third  to  three-eighths  of  an  inch  (8*5-10  mm.). 
Anterior  antennas  twenty-three-jointed,  nearly  as  in  Rhincalanus  cornutus,  but  with  some- 
what shorter  marginal  setse.  Forehead  not  so  much  elongated  as  that  of  Rhincalanus  cor- 
nutus. Ventral  angles  of  the  last  three  thoracic  segments  produced  into  overlapping  spines. 
Abdomen  composed  of  four  segments,  the  first  and  last  of  which  form  spinous  processes  at 
their  postero-dorsal  angles.  The  inner  branches  of  the  swimming  feet  are  three-jointed,  the 
outer  branches  very  feebly  spinous,  the  spines,  as  in  Rhincalanus  cornutus,  being  merely 
small,  unjointed  processes  of  the  limb,  in  the  last  joint  amounting  to  little  more  than 
marginal  crenulations  (fig.  8).  The  feet  of  the  fifth  pair  (figs.  9,  10)  are  one  or  two 
(?)  branched,  the  terminal  joint  bearing  three,  the  penultimate  joint  one  apical  seta. 
Caudal  stylets  about  as  long  as  broad,  setae  subequal  (fig.  11). 

Habitat. — Rhincalanus  gigas,  though  distributed  over  a  very  wide  area,  seems  to  be 
much  more  abundant  in  the  southern  hemisphere  than  in  more  northern  latitudes.  The 
following  Hst  indicates  the  localities  in  which  it  was  taken  by  the  surface-net  during 
the  cruise  of  the  Challenger : —In  lat.  65°  42'  S.,  long.  79°  49'  E.,  80  fathoms  (Station 
153);  lat.  64°  37'  S.,  long.  85°  49'  E.  (Station  154)  ;  lat,  47°  25'  S.,  long.  130°  32'  E. 
(Station  159);  near  Station  206,  January  9,  1875;  lat.  37°  17'  S.,  long.  53'°  52' W. 
(Station  320);  lat.  36°  44'  S.,  long.  46°  16'  W.  (Station  325) ;  and  between  Japan  and 
Honolulu. 

This  species  differs  from  Rhincalanus  cornutus  chiefly  in  size,  being  more  than  twice  as 
long;  also  in  the  less  attenuated  forehead,  in  the  situation  of  the  thoracic  spines  (which  are 
on  the  ventral  surfaces  of  the  somites  instead  of  on  the  dorsal),  and  in  the  characters  of  the 
fifth  pair  of  feet.  Fig.  9  in  the  plate  represents,  I  believe,  the  normal  form  of  that  limb, 
but  in  another  specimen  it  was  found  as  in  fig.  10.  No  perfect  anterior  antennas  were  seen, 
but  those  shown  in  the  figure  are  probably  nearly,  if  not  quite,  correct.  The  terminal 
spines  of  the  swimming  feet  are  very  slender  and  scarcely  distinguishable  from  the 
marginal  setas.  The  specimens  here  described  are  probably  females,  in  which  case  the 
male  has  yet  to  be  discovered. 
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Hemicalanus,  Claus. 
Hemicalanus,  Clans,  Die  frei  lebenden  Copepodcn,  1863  (not  Hemicalanus  of  Dana). 

Body  pellucid,  somewhat  depressed,  eyes  entirely  wanting  (?).  Anterior  antennae 
twenty-five  jointed,  that  of  the  left  side  in  the  male  slightly  geniculated.  Posterior 
antennse  elongated,  secondary  branch  five  or  six-jointed,  the  median  joints  minute  and 
sometimes  not  distinctly  separate.  Mandibles  almost  styliform,  two-toothed.  Anterior 
pair  of  foot-jaws  elongated,  posterior  still  longer,  robust.  Fifth  pair  of  feet  two-branched, 
those  of  the  female  like  the  preceding  pairs,  as  also  those  of  the  male,1  except  that  the 
outer  branch  is  uncinate.  Abdomen  short,  composed  in  the  male  of  five,  in  the  female  of 
four  segments. 

Of  this  remarkable  genus  I  have  seen  but  few  examples,  most  of  which  were  very 
imperfect.  The  foregoing  definition  is  therefore  copied  almost  verbatim  from  Dr.  Claus, 
though  in  some  points  it  does  not  quite  agree  with  my  own  observation,  to  which, 
however,  I  cannot  in  this  case  allow  much  weight.  In  the  best  of  the  Challenger 
specimens  (figured  in  PI.  IX.  fig.  1)  there  were  two  small  closely-approximated  spots  on 
the  front  of  the  head,  which  I  took  to  be  eyes,  and  I  was  unable,  except  in  one  specimen, 
to  make  out  more  than  two  joints  in  the  secondary  branch  of  the  posterior  antenna.  The 
joints  of  the  anterior  antenna?  were  also  very  indistinctly  visible,  and  those  organs,  as 
shown  in  fig.  1,  are  evidently  imperfect. 

The  genus  as  originally  constituted  by  Dana  contains  species  probably  belonging  to 
two  or  more  genera,  and  is  certainly  in  that  form  untenable.  It  is  impossible,  indeed, 
from  the  insufficiency  of  the  published  characters,  to  say  with  certainty  where  the  species 
assigned  to  it  should  properly  be  placed.  None  of  them  can  be  referred  to  Hemicalanus 
as  understood  by  Claus,  and  upon  which  he  makes  the  following  remarks  : 2 — "  This  genus, 
of  which  five  species  are  known  to  me — on  account  of  its  delicate  structure,  the  trans- 
parency of  its  body,  and  its  several  peculiarities  of  organisation — ranks  amongst  the 
most  beautiful  and  interesting  of  all  the  Calanidse.  The  entire  body  is  extremely  slender, 
like  that  of  Calanella  (Eucalanus),  but  broader  and  flatter ;  the  abdomen  is  smaller  and 
more  slender  but  completely  segmented,  composed  in  the  female  of  four,  or  rarely  three, 
and  in  the  male  of  five  segments  ;  the  last  segment,  bearing  the  furca,  is  broad,  and  often 
produced,  fan-like  at  the  sides.  In  the  species  known  to  me,  the  cephalothorax  is 
composed  of  four  segments  only,  the  head  and  first  thoracic,  as  well  as  the  two  hindmost 
segments  of  the  body,  being  coalescent.  .  .  .  The  male  antenna  is  hinged  between  tin- 
nineteenth  and  twentieth  joints,  but  there  is  no  marked  swelling  of  the  foregoing  joints. 
The  posterior  antennae  are  largely  developed,  the  main  branch  of  great  length,  and 

1  I  cannot  reconcile  this  statement  of  Dr.  Claus  with  my  observation  of  the  fifth  pair  of  feet  in  the  Challenger 
specimen,  which  were  as  represented  in  fig.  1. 

2  Die  frei  lebenden  Copepuden,  p.  177.     The  translation  here  given  is  an  abstract  only  of  the  more  iinportan:  | 
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l»arin<T  lono-,  plumose  apiccal  setae;  the  secondary  branch  usually  much  shorter,  and  shew- 
ing an  elongated  basal  joint,  with  four  incompletely  separated  median  joints.  Not  less 
interesting  is  the  form  of  the  mandibles,  the  biting  part  of  which  is  very  slender,  almost 
Btylel  shaped,  and  terminates  in  two  long,  sharp  teeth  ;  the  palp  consists  of  an  elongated 
peduncle,  with  two  well-developed  branches.  .  .  .  The  maxillae,  instead  of  having  as  in 
Calanus  a  short  lappet-like  appendage,  show  an  elongated  rod-like  process,  bearing  at  its 
apex  two  excessively  long  and  usually  plumose  setae.  .  .  .  The  fifth  pair  of  feet  of  the 
male  differ  from  those  of  the  female  in  the  conversion  of  the  extremity  into  a  prehensile 
or^an  ;  the  outer  branch  of  both  feet  is  destitute  of  seta?,  but  has  at  the  apex  a  claw,  and 
the  foot  of  the  right  side  differs  still  further  in  having  its  penultimate  joint  excavated 
on  the  inner  border,  while  the  last  joint  has  its  marginal  spine  much  enlarged  and  turned 
inwards." 

That  Claus  should  have  found  five  species  of  Hemicalanus  in  the  Mediterranean  seems 
very  remarkable,  inasmuch  as  three  forms  only  were  noticed  in  the  Challenger  gatherings 
which  passed  through  my  hands,  and  they  were  represented  only  by  about  half-a-dozen 
specimens  in  all. 


1.  Hemicalanus  longicornis,  Claus  (PI.  IX.  figs.  1-7). 

Hemicalanus  longicornis,  Claus,  Die  frei  lebenden  Copepoden,  p.  179,  pi.  xxix.  fig.  1. 

Length,  l-10th  of  an  inch  (2'5  mm.).  Forehead  short  and  broad,  sub  triangular; 
anterior  antennas  twice  as  long  as  the  body,  very  slender  beyond  the  middle,  plentifully 
provided  with  very  long  setae  (fig.  1).  Posterior  antennae  (fig.  2)  very  long  and  slender, 
secondary  branch  very  small,  six-jointed,  reaching  to  the  end  of  the  second  joint  of  the 
larger  branch  ;  the  small  intercalated  joints  very  indistinct,  four  or  five  in  number. 
The  five  pairs  of  swimming  feet  all  nearly  alike  ;  inner  branches  only  about  one-half  as 
long  as  the  outer.  Abdomen  short,  about  one-fifth  of  the  length  of  the  body ;  caudal 
stylets  twice  or  thrice  as  long  as  broad ;  setae  five,  nearly  equal,  not  longer  than  the 
abdomen.  Branches  of  the  mandible-palp  (fig.  3)  slender,  the  outer  branch  two-,  the  inner 
one -jointed. 

Habitat.— South  Pacific,  lat,  40°  3'  S.,  long.  132°  58'  W.  (Station  288),  and  North 
Atlantic  in  lat.  26°  2l'N.,  long.  33°  37'  W.,  taken  in  the  tow-net  down  to  80  fathoms 
(Station  353).  The  last-named  locality,  it  will  be  seen,  is  almost  in  the  same  latitude, 
and  may  be  supposed  to  afford  pretty  much  the  same  external  conditions,  as  the  Sicilian 
Station,  at  which  the  same  species  was  found  by  Dr.  Claus.  The  specimen  figured 
in  our  plate,  though  imperfect,  is  drawn  accurately  from  one  of  the  two  found  in 
the  above-mentioned  gathering.1 

1  Except  as  to  the  jointing  of  the  posterior  antennae,  which  was  taken  from  a  Pacific  specimen. 
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2.  Hemicalanus  orientalis,  n.  sp.  (PL  IX.  figs.  8,  9,  and  PL  X.  figs.  1-4). 

Anterior  antennae  (PL  X.  fig.  1)  as  long  as  the  body,  slender,  and  rather  densely 
clothed  with  Ions'  setae.  The  rostrum  is  Ions;  and  slender,  and  the  swimming  feet  much 
more  robust  than  in  the  preceding  species.  One  specimen  only  was  found.  Length, 
l-9th  of  an  inch  (2-8  mm.).     Male  unknown. 

Habitat. — Between  Arrou  and  Banda. 


3.  Hemicalanus  Uculeatus,  n.  sp.  (PL  XLVI.  figs.  2-4). 

Length,  23-100ths  of  an  inch  (5'75  mm.).  Forehead  produced  and  sharply  aculeated, 
body  subcylindrical,  cephalothorax  six  or  seven  times  as  long  as  the  united  lengths  of 
abdomen  and  furca.  Anterior  antennas  longer  than  the  body,  twenty-five-jointed,  basal 
joints  short  and  clothed  with  plumose  hairs,  distal  joints  much  more  slender  and  bearing 
non-plumose  setse.  Secondary  branch  of  the  posterior  antenna  long,  six-jointed,  and 
bearing  very  long  plumose  hairs,  those  of  the  primary  branch  non-plumose.  Four  pairs 
of  swimming  feet,  which  have  all  the  branches  three-jointed,  the  outer  branches  of  all 
except  the  first  pair  bearing  beautifully  plumose  setse.  Abdominal  segments,  except  the 
first,  extremely  short ;  caudal  lamellae  subquadrate,  not  much  longer  than  broad  and 
slightly  divergent ;  setae  five,  the  outer  about  half  as  long  as  the  inner,  all  densely 
plumose,  the  longest  about  twice  the  length  of  the  abdomen.     The  proximal  halves  of 

the   setae  throughout   the  body  are  usually  either  destitute  of  plumes  or  have  them 

only  slightly  developed  ;  colour  of  the  plumes  smoky  brown. 

I  have  seen  only  one  specimen  of  Hemicalanus  acideatus,  which  was  mounted  during 

the  cruise  and  labelled   "Deep  haul.  23rd   July  1875,  Pacific."     The  drawing  of  the 

whole  animal  given  in  PL  XLVI.  was  taken  from  the  mounting,  and  shows  all  that  I  could 

make  out  of  the  details  before  dissection. 


Pleuromma,  Claus. 

Pleuromma,  Claus,  Die  frei  lebenden  Copepoden,  1863. 
Metridia,  Boeck,  Oversigt  af  Norges  Marine  Copepoder  (1864). 
,,  Brady,  Monog.  British  Copepoda,  1878. 

Head  distinct  from  the  thorax;  fourth  and  fifth  segments  of  the  thorax  coalescent; 
abdomen  composed  in  the  male  of  five,  in  the  female  of  three  segments.  Anterior 
antennae  twenty-five-jointed  in  the  female,  that  of  the  left  side  in  the  male  twenty- 
three-jointed,1  that   of  the    right    side    nineteen-jointed   and  geniculated   between   the 

1  In  some  cases  the  eighth  and  ninth  articulations  of  the  left  antennae  are  distinctly  marked,  and  this  condition  is 
shown  in  the  plate. 
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fifteenth  and  sixteenth  joints;  posterior  antennae  and  mouth-organs  as  in  Calanus. 
First  pair  of  feet  much  smaller  than  the  rest;  both  branches  of  the  first  four  pairs  three- 
jointed;  fifth  pair  composed  of  one  branch  only,  prehensile  in  the  male.  A  black, 
spherical  eye  spot,  covered  with  a  highly  refracting  lens,  is  situated  on  the  side  of  the 
body,  near  the  base  of  one  of  the  foot-jaws. 

Amongst  other  characters  of  his  genus  Pleuromma,  Dr.  Claus  states  that  the  head 
and  thorax  are  coalescent,  and  that  the  inner  branch  of  the  first  pair  of  swimming  feet  is 
composed  of  only  two  joints.  Boeck,  therefore,  relying  upon  the  distinctly  separated  head 
and  thorax,  upon  the  three-jointed  inner  branch  of  the  first  foot,  and  upon  the  absence  of 
a  pleural  eye,  necessarily  assigned  his  new  species  Metridia  armata  to  a  distinct  genus. 
But,  while  hesitating  to  disagree  with  so  accurate  an  observer  as  Dr.  Claus,  I  am  bound 
to  say  that  I  believe  his  definition  of  Pleuromma  to  be  founded — so  far  as  regards  the 
fusion  of  the  head  and  thorax,  and  the  jointing  of  the  first  pair  of  feet — on  mistaken 
observation,  or,  it  may  be,  on  data  derived  from  immature  specimens.  On  the  other  hand, 
specimens  of  Pleuromma  may  frequently  be  found  in  which  no  lateral  eye  is  visible  (at 
any  rate  in  spirit  specimens),  while  the  inconstant  position  of  this  organ,  sometimes  on  the 
right  side  and  sometimes  on  the  left,  seems  to  sanction  the  supposition  that  it  is  to  some 
extent  an  extraneous  appendage.  I  therefore  think,  taking  one  consideration  with 
another,  that  there  is  no  sufficient  reason  to  maintain  the  separation  of  the  two  genera, 
and  though  doubtless  Pleuromma  is  a  misnomer  when  applied  to  species  having  no 
pleural  eye l,  it  must  be  adopted  on  the  ground  of  priority. 

Pleuromma  abdominale,  Claus   (PI.   XL  figs.   1-13,  and  PI.   XII.  figs.   1-16,  and 

PI.  XXXI.  figs.  13,  14). 

Pleuromma  abdominale,  Claus,  Die  frei  lebenden  Copepoden,  p.   195,  pi.  v.  figs.  1-6,  13,   14, 

pL  vi.  figs.  1-10. 
Diaptomus  aldominalis,  Lubbock,  Trans.  Entom.  Soc,  voL  iv.  (1856),  p.  22,  pi.  x.  figs.  1-8. 
(I)  Pleuromma  gracile,  Claus,  Die  frei  lebenden  Copepoden,  p.  197,  pi.  v.  figs.  7-11. 

Length,  l-8th  of  an  inch  (3  mm.).  Cephalothorax  elongated,  moderately  robust; 
anterior  antennas  twenty-five-jointed,  about  as  long  as  the  body,  towards  the  base  densely 
clothed  with  rather  short  setas,  interspersed  with  others  of  moderate  length;  the  second 
and  third  joints  in  the  female  each  armed  with  a  sharp,  recurved  marginal  spine,  the 
following  six  or  eight  joints  doubly  denticulated  (PI.  XL  fig.  2).  The  right  anterior 
antenna  of  the  nude  (fig.  4)  has  a  strongly  denticulated  plate  (fig.  5)  on  the  proximal 
side  of  the  hinge-joint,  the  sixth  joint  is  imperfectly  divided  into  three,  and  the  tenth, 
eleventh,  and  fourteenth,  are  angularly  dilated  at  the  apices.  The  inner  branch  of  the  second 
pah'  of  feet,  on  the  left  side  only  in  the  male  (fig.  6),  but  on  both  sides  in  the  female,  has 

1  In  the  northern  species,  Metridia  (Pleuromma)  armata,  there  is  no  pleural  eye. 
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its  first  joint  deeply  excavated  at  the  base,  the  lower  border  of  the  sinus  forming  at  its 
outer  angle  a  strong  curved  spine.  The  outer  branch  of  the  third  pair  of  feet  in  both 
sexes  has  the  basal  joint  produced  externally  into  a  stout  thumb-like  prominence  (fig.  7), 
and  the  two  following  joints  have  deeply  sinuated  margins,  bordered  with  chitinous  plates. 
The  fifth  pair  of  feet  in  the  male  (fig.  8)  is  strongly  prehensile,  each  branch  ending  in  a 
broad,  clumsy,  claw-like  joint.  In  the  female  (fig.  10)  each  limb  is  simple,  three-jointed, 
the  last  joint  bearing  three  long,  subequal  apical  setae.  The  first  segment  of  the  female 
abdomen  (fig.  1)  is  tumid,  and  equal  in  length  to  the  two  following  segments;  in  the  male 
(fig.  13)  the  abdominal  somites  are  all  of  nearly  equal  length  and  shorter  than  broad,  the 
last  somite  in  both  sexes  dilated  at  the  distal  extremity  and  forming  two  angular  lateral 
processes.  The  caudal  laminae  are  about  twice  as  long  as  broad,  the  setae  subequal  and 
rather  shorter  than  the  abdomen.  In  some  adult  males  (fig.  12),  the  abdomen  is  distorted, 
bearing  beard-like  bunches  of  hairs  or  fimbriated  marginal  processes:  in  these  specimens 
the  caudal  laminae  are  also  twisted  and  strongly  setiferous.  The  pleural  eye  consists  of  a 
strongly  pigmented  ring,  covered  by  a  highly  refracting  lens,  the  whole  appearing  to  be 
loosely  attached  just  beneath  the  integument,  and  situated  near  the  base  of  one  of  the 
foot-jaws.  The  vulva  forms  a  prominent  black,  conical  papilla  on  the  front  of  the  first 
abdominal  somite. 

The  description  given  above  applies  to  specimens  which  I  believe  to  represent  the 
completely  developed  adult  form  of  the  species  : — these  are  figured  in  PI.  XL  A  less 
fully  developed  form,  which  appears  to  me  to  belong  to  the  same  species,  and  which  is 
undoubtedly  identical  with  Pleuromma  gracile,  Claus,  is  shown  in  PI.  XII.  and  PI.  XXXI. 
figs.  13,  14.  The  chief  points  of  difference  are  to  be  found  in  the  length  of  the  abdominal 
somites  (figs.  14,  15),  in  the  double  hook  of  the  first  pair  of  feet  (fig.  8),  in  the  absence  of 
the  two  hooked  spines  of  the  female  antenna  (PI.  XXXI.  fig.  13),  and  in  the  want  of  a  den- 
ticulated plate  in  the  male  antenna;  the  fifth  pair  of  feet  in  the  male  (PI.  XII.  figs.  10,  11) 
are  of  somewhat  different  shape,  and  in  the  female  (fig.  12)  have  only  two,  instead  of 
three,  joints.  In  a  still  earlier  stage  of  development  (fig.  13),  the  branches  of  the  female 
fifth  foot  end  in  three  straight  spines,  like  the  prongs  of  a  fork.  A  similar  condition  is 
shown  in  PI.  XI.  fig.  11,  drawn  from  specimens  taken  along  with  the  adult  form 
figured  in  the  same  plate.  Fig.  9  in  PI.  XI.  represents  what  I  believe  to  be  an 
immature  form  of  the  fifth  foot  of  the  male.  In  some  males  of  the  immature  form  the 
antennae  bear  numerous  very  largely  developed  sensory  organs,  club-shaped  or  pyriforrn 
(PI.  XII.  fig.  2).  These  are  sometimes  so  numerous  and  so  closely  packed  that  I  at  first 
doubted  whether  they  were  not  parasitic  growths  ;  this,  however,  is  certainly  not  the  case. 
But  the  most  important  distinction  between  the  normal  form  of  the  species  and  the  Pleu- 
romma gracile  of  Claus  is  that,  in  the  former  the  right  male  antenna  is  the  genieulated  one, 
in  gracile  the  left.  This  is  a  difference  which  I  cannot  yet  satisfactorily  explain.  But 
considering  the  variable  situation  of  the  pleural  eye,  and  the  very  fluctuating  characters 
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of  the  species  in  some  other  respects ;  considering  also  that  I  have  met  with  no  gathering 
of  the  adult  form  in  which  the  gracile  form  does  not  also  occur,  and  that  Dr.  Claus  like- 
wise found  both  forms  in  the  Mediterranean, — I  yet  adhere  to  the  belief  that  a  thorough 
study  of  the  development  and  morphology  of  the  animal  will  show  these  two  debateable 
forms  to  be  but  varieties  of  one  and  the  same  species.  It  is  perhaps  worth  noting  that 
the  only  females  which  I  have  seen  with  attached  spermatophores  occurred  in  one  or  two 
gatherings  containing  males  which  had  the  distorted  abdomen. 

Habitat.— Lat.  47°  25'  S.,  long.  130°  12'  E.  ;  off  Port  Jackson  ;  off  Cape  Howe, 
Australia  ;  off  Kandavu,  Fiji ;  off  the  Ki  Islands  ;  between  Api  and  Cape  York  ;  Pacific, 
north  of  the  Sandwich  Islands;  South  Pacific,  lat.  40°  3'  S.,  long.  132°  58'  W. ;  and  off 
the  west  of  Patagonia  ;  lat.  36°  44'  S.,  long.  46°  16' W.  ;  lat.  37°  45'  S.,  long.  33°  0'  W.  ; 
Atlantic  from  lat.  5°  N.  to  2°  N.  ;  and  about  lat.  26°  N.,  near  Station  353  ;  in  lat.  36° 
32'  S.,  long.  132°  52'  W.  (Station  287)  ;  in  lat.  64°  37'  S.,long.  85°  49'  E.  (Station  154)  ; 
in  lat.  37°  17'  S.,  long.  53°  52'  W.  (Station  320). 


Heterochceta,  Claus. 
Heterochceta,  Claus,  Die  frei  lebenden  Copepoden,  1863. 

Body  attenuated  behind,  abdomen  of  the  male  five-,  of  the  female  four-jointed. 
Anterior  antennae  twenty-five-jointed ;  that  of  the  left  side  in  the  male  feebly  geniculated. 
Colouring  matter  of  the  eye  entirely  wanting.  Posterior  antennae  as  in  Calanus. 
Anterior  branch  of  the  maxilla  obsolete.  Anterior  pair  of  foot-jaws  very  stout,  armed 
with  strong  curved  and  partly  pectinated  setae ;  posterior  foot-jaws  slender,  nearly  as  in 
Calanus.  Fifth  pair  of  feet  two-branched,  those  of  the  female  like  the  preceding  pairs, 
except  that  the  outer  branch  bears  a  very  long  divaricate  spine  at  the  apex  of  its  second 
joint ;  in  the  male  the  outer  branches  are  prehensile  and  slightly  different  on  the  two 
sides.     The  left  caudal  stylet  bears  one  excessively  long  seta. 

Heterochceta,  though  abundantly  distinct  from  any  other  described  genus,  presents 
some  interesting  points  of  resemblance,  especially  to  Candace,  Leuckartia  and  Pleu- 
romma  : — to  Candace  in  the  powerfully  formed  posterior  foot-jaw,  to  Leuckartia  and 
Plevromma  in  the  general  build  of  the  swimming  feet  and  of  the  anterior  antennae. 
But  the  remarkably  long  seta  of  the  left  caudal  segment,  the  absence  of  the  internal  branch 
of  the  maxdla,  the  characters  of  the  fifth  pair  of  feet  in  both  sexes  (which  come  nearer  to 
(  it r< 'pages  than  to  any  other  genus),  together  with  the  very  slightly  deformed  left 
anterior  antenna  of  the  male,  constitute  a  sufficiently  distinctive  series  of  generic 
characters. 
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Heterochceta  spinifrons,  CLius  (PI.  XIII.  figs.  1-13). 

Hi'terochceta  spinifrons,  Claus,  Die  frei  lobenden  Copepoden,  p.  182,  pi.  xxxii.  figs.  8,  9,  14,  10. 

Length,  one-sixth  of  an  inch  (4"2  mm.).  Cephalothorax  slender,  tapering  to  each 
extremity  (fig.  1),  rostrum  short,  stout  and  bluntly  pointed,  not  furcate.  Anterior 
antennas  (figs.  1,  2)  about  as  long  as  the  body,  slender;  the  base  (in  spirit  specimens) 
thrown  boldly  forward  from  the  front  of  the  head,  and  then  taking  a  sudden  bend 
backwards;  sparingly  provided  with  very  short  marginal  setae,  except  near  the 
base,  where  they  are  longer  and  more  thickly  set ;  apical  joint  rather  short,  its  terminal 
setae1  not  much  longer  than  those  of  the  other  joints;  in  the  male  (fig.  3)  the  hinge 
joint  forms  a  scarcely  perceptible  indentation,  and  there  are  no  marginal  spines  or 
serratures.  The  inner  branch  of  the  posterior  antenna  (fig.  4)  has  four  (?  three)  small 
median  joints,  and  is  nearly  equal  in  size  to  the  outer  branch.  The  mandible  (fig.  5)  has 
four  curved  apical  teeth,  the  two  central  teeth  bi-  or  tri-furcate,  the  outermost  tooth  is, 
as  it  were,  soldered  to  the  side  of  the  basal  plate,  its  base  forming  a  rectangular  projec- 
tion, and  between  it  and  the  other  teeth  there  is  a  wide  gap.  The  maxilla  (fig.  6)  is  long 
and  slender,  digitiform,  has  five  or  six  stout  apical  setae,  a  quadrate  basal  plate,  which  is 
marginally  setose,  and  only  one  short  tri-setose  branch.  The  marginal  setae  of  the 
anterior  foot-jaws  (fig.  7)  are  very  strong,  and  the  last  two  are  closely  pectinated  with 
short  fine  setse  on  their  inner  margins  ;  at  the  apex  of  the  limb  is  a  tuft  of  about 
six  slender  setae,  about  half  as  long  as  the  larger  claws.  The  posterior  foot-jaws 
(fig.  8)  are  like  those  of  Calanus,  but  the  basal  joint  bears  one  short  spine,  and  an 
excessively  long  and  strong  flexuous  seta.  All  the  branches  of  the  swimming  feet,  both 
external  and  internal,  are  three-jointed,  the  marginal  spines  are  short,  sharp  and  slender  : 
the  outer  branch  of  the  third  pair  (fig.  9)  is,  however,  much  dilated,  and  has  a  series  of 
very  short  claw-like  terminal  spines.  The  fifth  pair  in  the  male  (fig.  10)  are  only  slightly 
different  on  the  two  sides  ;  the  inner  branches  are  two-jointed,  ending  in  a  brush  of  six 
stout  plumose  setae;  the  outer  branches  end  in  long,  slender  claws,  that  of  the  right  side 
havino-  two  large  digitiform  processes  on  the  inner  margins  of  the  first  and  third  joints  ; 
in  the  female  the  fifth  pair  are  alike  on  both  sides  (fig.  11),  and  differ  little  from  the  first 
and  second  pairs,  except  that  the  median  joint  of  each  outer  branch  bears  on  its  inner 
margin  a  strong  divaricate  and  slightly  curved  spine,  which  is  as  long  as  the  third  joint, 
and  in  the  natural  position  of  the  limb  crosses  its  fellow  of  the  opposite  side.  The  first 
abdominal  somite  in  the  impregnated  female  (fig.  12)  is  very  large  and  tumid,  the 
receptaculum  seminis  (?)  forming  a  large  rounded  prominence  on  its  anterior  aspect;  in 
the  male  the  abdominal   joints  are  nearly  equal  in  size.     The  caudal  stylets  are  about 

1  These  setse  are  scarcely  long  enough  in  the  plate,  and  in  fig.  1  the  number  of  antennal  joints  is  given 
incorrectly.  The  figure  (10)  illustrating  the  fifth  pair  of  feet  of  the  male,  though  representing  rightly  the  specimen 
from  which  it  was  drawn,  differs  considerably  from  the  same  organs  in  other  examples  ;  probably,  however,  the  discre- 
pancies are  characteristic  of  the  various  ages  of  the  specimens. 

(ZOOL.    CHALL.    EXP. — PART   XXIII. — 1883.)  Z   I 
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twice  as  long  as  broad — as  long  as  the  two  preceding  abdominal  segments  of  the  female — 
and  hear  five  seta',  which  are  shorter  than  the  abdomen,  except  the  fourth  (counting  from 
the  outside)  of  the  left  stylet,  which  is  about  twice  as  long  as  the  whole  body  of  the 
animal.  The  spermatophores  (fig.  12)  are  very  large,  and  are  attached  singly  ;  the 
contained  spermatozoids  (fig.   13)  are  also  of  unusual  magnitude. 

Habitat.— Torres  Straits  (Station  185);  lat.  40°  3'S.,  long.  132°  58' W.  (Station  288); 
hit.  36°  44'  S.,  long.  46°  16'  W.,  2650  fathoms  (Station  325);  lat.  37°  45'  S.,  long.  33° 
0'  W.  (Station  330);  lat,  7°  33'  N.,  long.  15°  16'  W.  (Station  350);  lat.  26°  21'  N.,  long. 
33°  37W  .  (Station  353);  lat.  46°  46'  S.,  long.  45°  31'  E.  (Station  146);  lat,  37°  17'  S., 
long.  53°  52'  W.,  600  fathoms  (Station  320). 

Though  occurring  in  several  very  widely  separated  localities,  this  species  seems  to  be 
nowhere  abundant,  not  more  than  three  or  four  specimens  having  been  detected  in  any  one 
gathering.  All  these  are,  as  I  think,  referable  to  the  same  species,  but  I  am  not  quite 
certain  that  they  can  be  identified  absolutely  with  either  of  the  two  forms  described  by 
Dr.  Ckus.  As  to  Heteroclmta  spinifrons,  that  author  lays  especial  stress  upon  the 
length  of  the  anterior  antennae : — "die  vordern  Antennen  betriichtlich  liinger  als  der 
Korper," — whereas  in  our  specimens  the  antennae  are  very  little,  if  at  all,  longer  tban  the 
body.  Again,  in  Heterochceta  papilligera  the  posterior  foot-jaws  are  stated  to  have  only 
one  spine: — "am  Basalgliede  des  untern  Maxillarfusses  fehlt  der  obere  Dorn," — which  is 
conclusive  against  its  agreement  with  the  Challenger  specimens.  On  the  whole,  though 
with  some  doubt,  it  seems  best  to  accept  for  the  present  the  specific  name  spinifrons. 
None  of  the  specimens  which  I  have  examined  present  the  peculiarities  ascribed  to 
Heterochwta  papilligera. 

Leuckartia,  Claus. 

Leuckartia,  Claus,  Die  frei  lebenden  Copepoden,  1863. 

In  general  form  like  Heterochceta.  Anterior  antennas  serrated,  twenty-five -jointed: 
that  of  the  left  side  in  the  male  geniculated,  the  five  joints  preceding  the  hinge  slightly 
swollen.  Posterior  antennas  and  mouth  organs  similar  to  those  of  Calanus.  Fifth  pair 
of  feet  two-branched,  that  of  the  right  side  having  the  outer  branch  strongly  clawed. 
Both  branches  of  the  first  four  pairs  of  feet  three-jointed.  Each  caudal  stylet  provided 
with  one  excessively  long  and  several  short  setse.     Eye  altogether  wanting. 

I  cannot  speak  from  my  own  knowledge  as  to  the  existence  or  non-existence  of  an  eye. 
The  passage  in  the  foregoing  definition  which  refers  to  this  matter  is  taken  from  Claus. 

1.  (?)  Leuckartia  flavicornis,  Claus  (PI.  XV.  figs.  1-9,  16). 

Leuckartia  flavicurnis,  Claus,  Die  frei  lebenden  Copepoden,  p.  183,  pi.  xxxii.  figs.  1-7. 
Length,   l-4th   of  an  inch  (6'2   mm.).     Body  elongated;  anterior  antennae  slender, 
about  as  long  as  the  body,  moderately  setiferous;  those  of  the  male  plentifully  provided 
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with  club-shaped,  sensory  filaments  (fig.  2).  The  inner  branches  of  the  first  four  pairs 
of  feet  are  very  short  and  three-jointed  (fig.  6),  the  terminal  spines  of  the  outer  branches 
are  of  moderate  breadth,  sword-shaped,  and  very  minutely  serrated  on  the  inner  edge 
(fig.  7).  The  fifth  pair  of  feet  in  the  male  (figs.  8,  9)  have  on  both  sides  a  stout,  two-jointed 
stalk,  the  terminal  branches  being  three-jointed  in  the  left  foot,  and  two-jointed  in  the 
right;  the  second  joint  of  the  peduncle  on  the  left  side  has  the  inner  margin  produced 
into  a  large  five-toothed  quadrate  lamina,  that  of  the  right  side  is  also  slightly  produced, 
and  bears  three  small  hairs ;  the  outer  branch  of  the  left  foot  is  twice  as  long  as  the 
inner,  and  is  unarmed  except  with  one  or  two  minute  apical  setae ;  on  the  right  side  the 
two  joints  of  the  outer  branch  form  a  powerfully  prehensile  but  blunt,  clumsily  shaped 
claw ;  the  inner  branch  short,  with  an  ovate  terminal  joint  which  bears  four  setae  at  its 
apex.  The  first  and  fourth  segments  of  the  female  abdomen  (fig.  1)  are  much  longer 
and  broader  than  the  two  intermediate  segments,  caudal  stylets  long,  at  least  four  times 
as  long  as  broad,  each  bearing  a  single  marginal  seta  of  moderate  length,  and  four 
terminal  setae,  one  of  which  is  about  as  long  as  the  body  of  the  animal.  Abdomen  of 
the  male  (fig.  10)  five-jointed. 

Habitat. — Off  Port  Jackson,  Australia;  off  Kandavu,  Fiji;  lat.  30°  44'  S.,  long.  44°  17' 
W. ;  North  Atlantic  in  several  stations  from  lat.  7°  33'  N.,  long.  15°  16' W.,  to  lat. 
26°  21'  N.,  long.  33°  37'  W.  (Stations  350-353);  in  lat.  47°  25' S.,  long.  130°  32'  E. 
(Station  159);  and  lat.  40°  3'  S.,  long.  132°  58'  W.  (Station  288). 

Very  few  specimens  of  Leuckartia  were  detected,  and  those  mostly  in  imperfect 
preservation.  On  this  account  I  have  been  unable  to  figure  or  describe  the  species  as 
fully  or  minutely  as  I  should  have  wished.  I  do  not,  however,  find  any  notewort In- 
difference between  the  Challenger  specimens  and  those  described  by  Dr.  Claus,  except  the 
size.  Claus  says  "If — 2  mm.  long."  The  measurement  of  my  figured  specimen  is  over 
6  mm.,  and  I  am  not  aware  that  it  was  larger  than  the  very  few  others  which  came  under 
my  notice. 

2.  Leuckartia  (?)  scopularis,  n.  sp.  (PI.  XIV.  figs.  1-5). 

This  species  I  know  only  from  two  or  three  imperfect  specimens  which  were  found 
amongst  surface  animals  taken  between  Japan  and  Honolulu.  The  peculiar  brush-like 
cushion  of  hairs  attached  to  the  inner  side  of  the  bases  of  the  fifth  pair  of  feet  of  the  male, 
afford  what  appears  to  be  a  sufficient  specific  character  (figs.  3,  4),  and  though  the  foot 
of  the  left  side  was  imperfect  in  the  only  male  specimen,  that  of  the  right  side  certainly  does 
not  agree  with  Leuckartia  Jlavicornis.  The  anterior  antennae  are  twenty-five-jointed,  and 
that  of  the  left  side  is  simply  geniculated  (fig.  2) ;  the  caudal  stylets  (fig.  5)  long  and 
unequal,  the  tail  setae  shorter  than  the  abdomen,  and  nearly  equal,  except  that  one  on  each 
side  is  about  half  as  long  again  as  the  rest.     The  animal  itself  was  not  measured,  nor 
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were  many  of  its  parts  so  carefully  observed  as  they  ought  to  have  been,  as  at  the  time  I 
did  not  suspect  that  I  should  not  be  able  to  lay  my  hands  on  another  specimen.  The 
whole  gathering,  however,  which  is  remarkably  poor  in  Copepoda,  has  been  hunted  over 
without  success,  for  further  examples.  The  length  of  the  anterior  antenna  is  half  an  inch 
(1275  mm.),  and  is  probably  about  the  same  as  that  of  the  body  of  the  animal. 


Undina,  Dana. 

Undina,  Dana,  Proc.  Amer.  Acad.  Sci.,  1849  (not  Undina  of  Claus). 

Head  anchylosed  with  the  first  thoracic  segment.  Anterior  antennae  twenty-five- 
jointed  in  the  female  ;  those  of  the  male  alike  on  both  sides,  twenty-two  to  twenty-four- 
jointed,  not  geniculated,  but  distinctly  angulated  at  the  sixth  or  eighth  joint.  Both 
branches  of  the  posterior  antennae  equal  in  length,  secondary  branch  four-jointed,  the  two 
median  joints  very  short  and  indistinct.  Mandible  broad,  numerously  toothed,  palp  with 
a  large  quadrate  base  and  two  short  bi-articulate  branches,  the  first  joint  of  the  inner 
branch  swollen  and  almost  circular.  Maxilla-palp  well  developed,  the  lower  branch 
digitiform,  three-jointed,  the  upper  smaller  and  crescentic.  Anterior  and  posterior  foot- 
jaws  as  in  Calanus.  Five  pairs  of  feet  in  both  sexes,  both  branches  three-jointed  ;  fifth 
pair  in  the  male  on  the  right  side  very  largely  developed  and  prehensde,  on  the  left 
small  and  not  much  different  from  the  preceding  pairs.  Abdomen  of  the  male  five-,  of  the 
female  four-jointed. 

The  angulated  male  antenna,  the  three-jointed  inner  branches  of  all  the  swimming 

feet,  the  absence  of  excessively  long  antennal  and  caudal  setae,  the  prehensile  form  of  only 

one  of  the  fifth  feet  in  the  male,  and  the '  presence  of  five  pairs  of  feet  in  the  female,  are 

the  characters  which  distinguish    Undina  from  the  very  closely  allied  genus  Euchceta. 

From  Scolecithrix  it  is  separated  by  the  larger  number  of  joints  in  the  anterior  antenna, 

the  equality  of  the  two  branches  of  the  posterior  antenna,  the  uniformly  three-jointed 

inner  branches  of  the  swimming  feet,  and  the  presence  of  a  normally  formed  fifth  pair 

in  the  female,  while  Scolecithrix  is  still  further  distinguished  by  the  peculiarity  from 

which  it  takes  its  name — the  presence  of  a  fascicle  of  worm-like  filaments  at  the  apex 

of  the  posterior  foot-jaw.     Both  the  species  here  described  have  a  very  wide  range  of 

distribution,  being  found  abundantly  over  almost  the  whole  areas  of  the  Pacific  and 

Indian  Oceans,  and  over  a  large  part,  at  any  rate,  of  the  Atlantic.      Undina  messinensis, 

Claus,  and   Undina  dance,  Lubbock,  present  some  peculiarities  of  structure  which  have 

led  me  to  place  them  under  a  distinct  genus  (Scolecithrix),  and  Undina  pulchra,  Lubbock, 

seems  properly  to  belong  to  Euchceta. 
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1.    Undina  vulgaris,  Dana  (PI.  XV.  figs.  11-15  ;  and  PI.  XVIII.  fig.  6). 

Undlna  vulgaris,  Dana,  Crustacea  of  U.  S.  Expl.  Exped.  (1852),  p.  1092,  pi.  lxxvii.  fig.  8,  »  d. 
(?)  Undina  simplex,  idem,  ibidem,  p.  1094,  pi.  lxxvii.  iig.  9,  a-b. 
Undina  iiiurmita,  idem,  ibidem,  p.  1095,  pi.  Ixxvii.  fig.  11,  a-d. 

Undina  longijtcs,  Lubbock,  On  some  Entomostraca  collected  by  Dr.  Sutherland,  Trans.  Entoni. 
Soe.,  1856,  p.  17,  pi.  vi.  figs.  1-5. 

Length,  l-8th  of  an  inch  (3"1  mm.).  Cephalothorax  elongated,  cylindrical,  rounded 
in  front ;  as  seen  from  the  side  (PI.  XVIII.  fig.  6) ;  the  posterior  ventral  angle  is 
produced  usually  into  two  short  divergent  spines ;  seen  from  behind  the  angles  of  the 
cephalothorax  are  sub-acute  and  slightly  produced  downwards.  Rostrum  moderately 
long  and  furcate.  Anterior  antennae  (PI.  XV.  figs.  11,  12)  twenty-five-jointed  in  the 
female,  twenty- four-jointed  in  the  male,  not  much  longer  than  the  cephalothorax,  fringed 
with  short  setae,  with  at  distant  intervals — notably  on  the  second  or  third,  eighth  and 
seventeenth  joints — one  considerably  longer  than  the  rest ;  the  last  joint  in  the  female 
has  three  or  four  short  apical  setae,  the  last  but  one  has  two,  and  the  penultimate  one, 
long  apical  seta  ;  the  antenna  of  the  male  is  angulated  at  the  eighth  joint.  The  second 
swimming  foot  in  both  sexes  (fig.  13)  has  the  second  joint  of  the  outer  branch  deeply 
indented  at  the  base,  and  produced  downwards  into  a  strong  spine,  the  whole  external 
margin  having  thus  a  somewhat  hatchet-shaped  outline  ;  the  terminal  spines  of  the 
swimming  feet  are  slender,  with  finely  serrated  outer  margin  and  bent  tip.  In  the  male, 
the  fifth  pair  of  feet  (fig.  14)  are  dissimilar  on  the  two  sides,  that  of  the  right  side 
excessively  long,  and  when  extended  reaching  beyond  the  extremity  of  the  tail  ;  the  two 
basal  joints  are  long  and  slender,  the  third  much  shorter  and  giving  attachment  at  its 
apex  to  a  very  long  attenuated  and  irregularly  flexed  claw,  and  to  an  irregularly  quadrate 
appendage  from  which  spring  a  long  falcate  claw,  and  a  curiously  contorted  two  or 
three-jointed  and  flaccid  process  ;  the  foot  of  the  left  side  is  two-branched,  the  inner 
branch  extremely  small,  three-jointed  and  simple,  the  outer  somewhat  larger,  fashioned 
in  the  normal  manner  but  devoid  of  setae,  and  bearing  at  the  apex  of  the  second  joint  a 
minute  subulate  process.  The  caudal  segments  (fig.  15)  are  about  as  broad  as  long,  and 
equal  in  length  to  the  last  abdominal  segment;  the  setae  much  shorter  than  the  abdomen, 
except  the  fourth  (counting  from  the  outside),  which  is  much  stouter  than,  and  about 
twice  as  long  as,  the  rest. 

Sir  John  Lubbock's  measurement  is  1-1 0th  of  an  inch,  Dana's  1-1 2th  of  an  inch. 

Habitat. — Off  Cape  Howe  and  Port  Jackson,  Australia ;  between  Sydney  and 
Wellington  ;  between  Api  and  Cape  York  ;  between  Arrou  and  Banda ;  in  very  many 
places  amongst  the  Philippine  Islands  ;  off  New  Guinea  and  North  Australia  ;  in  the 
Pacific  north  of  the  Sandwich  Islands  ;  at  Zamboanga,  in  the  Arafura  Sea  ;  off  Kandavu, 
Fiji ;  and  in  all  the  gatherings  that  I  have  examined  from  the  tropical  Atlantic,  ranging 
between  lat.  10°  S.,  and  lat.  25°  N. 
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In  some  gatherings  the  species  was  extremely  abundant,  more  especially  in  those 
taken  off  Sonth  Australia  and  in  the  tropical  Atlantic  ;  and  the  red  colour  (brick-red) 
mentioned  by  Dana  was  distinctly  observed  in  some  samples,  even  after  their  prolonged 
immersion  in  spirit.  These  specimens  are  undoubtedly  identical  with  those  described  by 
Sir  John  Lubbock  as  Undina  longipes,  and  though  Dana's  figures  are  too  small  and  his 
detailed  descriptions  too  meagre  for  absolute  certainty,  I  can  scarcely  doubt  that  they  are 
meant  to  refer  to  this  species  :  it  would  be  strange  if  so  widely  spread  and  so  abundant 
a  species  bad  escaped  him,  and  if  so  that  his  species — likewise  widely  spread — should  have 
also  eluded  the  Challenger.  Dana's  drawing  of  the  fifth  foot  of  the  male — the  only 
characteristic  detail  which  he  gives — applies  fairly  well  to  our  specimens,  if  we  allow  for 
the  absence  of  minutiae,  consequent,  perhaps,  on  the  use  of  too  low  microscopic  powers  ; 
and  I  cannot  recognise  any  distinction  between  the  examples  described  by  the  same 
author  under  the  three  specific  names,  vulgaris,  simplex  and  inornata. 

One  unmistakeable  diagnostic  mark  of  Undina  longipes  is  the  peculiar  emargination 
of  the  second  foot  in  both  sexes  — a  mark  quite  sufficient  for  specific  determination,  even 
when  no  males  may  be  present.  The  bidentate  postero-ventral  angle  of  the  thorax, 
though  perhaps  not  always  present,  is,  I  believe,  another  good  specific  character. 


2.    Undina  darwinii,  Lubbock  (PI.  XVI.  figs.  1-4,  6-14). 

Undina  darwinii,  Lubbock,  On  some  Oceanic  Entornostraca  collected  by  Captain  Toynbee,  Trans. 
Linn.  Soc,  vol.  xxiii.  p.  179,  pi.  xxix.  figs.  4,  5. 

Cephalothorax  rounded  off  in  front  and  behind,  posterior  ventral  angle  slightly 
exserted.  Anterior  antenna?  of  the  female  (figs.  3  and  4)  twenty-five-jointed,  the  joints 
not  varying  much  in  length,  except  that  the  second  is  much  larger  than  the  rest ;  in  the 
male  (fig.  2)  the  antenna  is  twenty-two-jointed,  angulated  at  the  sixth  joint,  the  first 
two  joints  long,  equalling  the  following  three  or  four  joints  ;  in  both  sexes  the  anterior 
antennae  are  slightly  longer  than  the  cephalothorax,  and  clothed  with  marginal  hairs  which 
are  very  short  except  at  the  apex ;  the  second  and  sixth  joints,  in  the  male,  each  bear  a 
single  long  seta.  The  posterior  antenna?  have  the  two  branches  nearly  equal  in  size 
the  inner  branch  four-jointed,  with  two  small  and  rather  indistinct  median  joints.1 
Mandibles  broad  at  the  apex  (fig.  6),  numerously  and  sharply  toothed ;  basal 
joint  of  the  palp  very  large,  first  joint  of  the  inner  branch  swollen,  both  branches 
short  and  bi-articulate.  Maxilla  (fig.  7)  well-developed,  anterior  foot-jaw  small 
(fig.  8),  posterior  (fig.  9)  well  developed.  The  outer  branches  of  the  swimming 
feet  are  more- or  less   strongly  serrated  between   the  last  two    marginal    spines;   the 

1  Fig.  5  pi.  xvi.  belongs  to  another  species,  and  has  been  inadvertently  included  among  the  figures  of  Undina 
danrinii. 
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first  joint  of  the  base  in  the  third  pair  (fig.  10)  has  three  small  spines  on  the  outer  and  ;i 
crescent-shaped  row  of  six  or  eight  similar  spines  towards  the  inner  margin  ;  the  fourth 
pair  is  similarly  armed  as  to  the  inner,  but  not  as  to  the  outer  margin  ;  the  terminal  spines 
of  the  feet  are  bent  at  the  tips,  as  in  Undina  vulgaris,  but  are  scarcely  so  slender,  and  the 
margins  are  not  distinctly  serrated.  The  right  foot  of  the  fifth  pair  in  the  male  (fig.  11), 
is  excessively  long,  the  first  two  joints  being  nearly  as  long  as  the  abdomen,  and  the 
extremity  of  the  organ  reaching  as  far  as  the  very  apices  of  the  longest  tail-setae  ;  the  first 
basal  joint — as  also  that  of  the  left  foot — has  a  serrated  inner  margin  ;  the  second  joint 
gives  attachment  to  a  rudimentary,  wedge-shaped  inner  branch,  the  smooth  joint  of  the 
prehensile  branch  is  produced  externally  into  a  very  long  slender  and  tortuous,  immobile 
claw,  which  near  the  middle  bears  a  small  hook-like  marginal  process  ;  the  third  joint  is 
simple  but  has  attached  at  its  apex  a  large  moveable  appendix,  shaped  roughly  like  the 
letter  E.  The  fifth  foot  of  the  female  also  has  its  first  basal  joint  marginally  serrated. 
The  foot  of  the  left  side  (fig.  12)  is  small,  but  otherwise  does  not  much  differ  from  the 
ordinary  swimming  feet,  except  in  the  absence  of  setse  on  the  outer  branch.  The  female 
abdomen  (fig.  14)  has  the  distal  borders  of  the  first  two  joints  more  or  less  completely 
fringed  with  short  setee.  The  caudal  stylets  are  as  broad  as  long,  and  equal  in  length 
to  the  last  abdominal  segment ;  the  fourth  caudal  seta  is  longer,  and  in  the  female  much 
stouter  than  the  rest — about  once  and  a-half  the  length  of  the  abdomen. 

Length  of  ike  female,  l-10th  of  an  inch  (2"55  mm.),  of  the  male,  l-12th  of  an  inch 
(2-1  mm.). 

Habitat. — Off  Port  Jackson,  Australia  ;  between  Sydney  and  Wellington  ;  between 
Api  and  Cape  York ;  between  Arrou  and  Banda ;  off  the  north  of  Papua  ;  in  several 
stations  amongst  the  Philippine  islands  ;  Pacific,  north  of  the  Sandwich  Islands ;  lat.  36° 
32'  S.,  long.  132°  52'  W.  (Station  287) ;  lat.  42°  43'  S.,  long.  82°  11'  W.  (Station  302)  ; 
lat.  36°  44'  S.,  long.  46°  16'  W.  (Station  325);  lat.  26°  21'  N.,  long.  33°  37'  W. 
(Station  353). 

This  is  certainly  one  of  the  most  remarkable  as  well  as  one  of  the  most  common  of 
southern  pelagic  Entomostraca.  Though  not  occurring  amongst  the  Challenger  gatherings 
quite  so  commonly  as  Undina  vulgaris,  its  distribution  seems  to  be  pretty  much  the  same, 
and  in  some  of  the  bottles  it  was  found  very  abundantly.  The  male  is  easily  recognised, 
even  with  a  simple  hand  lens,  by  the  extraordinary  length  and  grotesque  form  of  the 
fifth  foot.  In  all  essential  structural  characters  it  agrees  with  the  type-species,  Undina 
vulgaris,  and  I  have  given  drawings  of  its  various  parts  as  illustrating  the  generic 
characters.  The  amount  of  ciliation  of  the  female  abdominal  segments,  and  the  apical 
pectination  of  the  swimming  feet  vary  very  much  in  different  examples.  The  immensely 
long  fifth  foot  of  the  male  would  appear  to  be  used  partly  to  convey  spermatophores  to 
the  vulva  of  the  female.  I  have  never  actually  seen  these  bodies  attached  to  the 
limb  (as  is  frequently  observed  in  Euchceta),  but  it  is  difficult  to  account  in  any  other 
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way  for  the  frequent  occurrence  of  spermatophores  glued  to  the  back  of  the  female, 
usually  on  the  penultimate  thoracic  ring.  This  I  have  seen  so  often,  that  1  came  to 
recognise  the  females  of  the  species,  under  the  hand  lens,  by  that  character  alone.  It  is 
obvious  tli.it  the  fixture  of  a  spermatophore  in  that  situation  must  be  an  entirely  futile 
proceeding,  but  it  is  equally  evident,  from  the  abundance  of  the  species,  that  plenty  of 
spermatophores  must  get  properly  located.  The  males  of  Undina  darwinii  are  extremely 
abundant,  and  must,  if  we  take  as  a  law  the  proportions  of  the  sexes  amongst  other 
Copepoda,  and  especially  amongst  the  species  of  the  nearly  allied  genus  Euchceta — be  far 
more  than  sufficient  for  the  impregnation  of  the  females.  The  competition  for  females 
will  thus  be  very  severe,  and  in  the  heat  of  the  chase  it  seems  very  possible  that  mis- 
carriages of  the  kind  referred  to  may  often  kapjjen.  If  this  explanation  be  fanciful 
or  wide  of  the  mark,  the  fact  of  the  common  malposition  of  the  spermatophores  is, 
at  any  rate,  an  interesting  one. 


Scolecithrix,1  n.  gen. 

Undina,  Lubbock  (in  part)  Trans.  Entom.  Soc,  1856. 
(?)  Undina,  Claus,  Die  frei  lebenden  Copepoden,  1863. 

Head  and  thorax  coalescent,  rostrum  short  and  furcate,  posterior  ventral  angle  of 
cephalothorax  somewhat  produced.  Anterior  antennae  in  the  female  twenty  to  twenty-three- 
jointed,  in  the  male  nineteen-jointed,  not  geniculated.  Mandibles  well  developed.  Inner 
branch  of  the  maxilla  very  small.  Inner  (secondary)  branch  of  the  posterior  antenna 
longer  than  the  outer,  its  first  joint  imperfectly  divided  near  the  base,  twTo  small  joints 
intercalated  between  it  and  the  terminal  joint.  Anterior  foot-jaw  bearing  at  the  apex, 
instead  of  the  usual  curved  setae,  a  bunch  of  thick  flexuous  (sensory  ?)  filaments. 
Posterior  foot-jaws  nearly  as  in  Calamus.  Inner  branches  of  the  first  pair  of  feet  one-, 
of  the  second  two-jointed,  of  the  third  and  fourth  pairs  three-jointed,  the  first  joint 
in  all  cases  very  small.  Fifth  pair  of  feet  in  the  female  wanting  or  rudimentary, 
in  the  male  elongated  and  prehensile.  Abdomen  in  both  sexes  four-jointed ;  no  long 
tail  seta. 

Claus  states  that  the  first  pair  of  foot-jaws  in  the  male  Undina  messinensis  are  obsolete. 
This  is  certainly  not  the  ease  in  the  typical  Undince,  nor  is  it  so  in  the  species  which  I 
have  here  referred  to  the  new  genus  Scolecithrix.  If  it  be  really  so  in  Undina  messi- 
nensis, another  genus  must  be  established  for  the  reception  of  that  species,  unless,  indeed, 
it  be  referable  to  Euchceta.  Another  important  difference,  noticed  by  Claus,  is  in  the 
structure  of  the  posterior  antenna?,  the  outer  branch  of  which  is  very  much  smaller  than 
in  any  species  of  Undina  or  Scolecithrix  known  to  me. 

1  ffxaTinl,  a  worm  ;  0gi|,  hair. 
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1.  Scolecithrix  dance,  Lubbock  (PI.  XVII.  figs.  1-12). 

Undina  dance,  Lubbock,  On  some  Entomostraca  collected  by  Capt.  Sutherland,  Trans.  Entom.  Soc, 
vol.  iv.  1856,  p.  15,  pi.  ix.  figs.  6-9. 

Cephalothorax  robust  (fig.  1),  in  the  female  usually  not  more  than  twice  as  long  as 
broad,  in  the  male  somewhat  more  slender.  Anterior  antennae  (figs.  2,  3)  about  as  long 
as  the  cephalothorax,  in  the  male  nineteen-jointed,  strongly  arcuate,  but  not  angulated,  in 
the  female  twenty-jointed;  the  first  two  joints  in  both  sexes  are  stout  and  of  moderate 
length;  they  are  followed  by  five  very  short  and  equal  joints ;  the  seventh  joint  in  the 
female,  the  eighth  in  the  male,  is  equal  in  length  to  the  preceding  five,  and  in  some  cases 
is  indistinctly  divided  into  four;  the  remaining  joints  do  not  vary  greatly  in  length, 
except  that  the  last  (in  the  female)  is  very  minute.  Mandibles  (fig.  5)  rather  narrow  at 
the  apex,  basal  joint  of  the  palp  large,  smaller  branch  two-jointed,  larger  indistinctly 
divided  into  several  joints.  Inner  branch  of  the  maxilla  (fig.  6,  a)  very  small,  composed 
of  one  or  two  (?)  minute  setiferous  digits.  The  anterior  foot-jaw  (fig.  7)  has  four  stout 
marginal  processes,  armed,  as  usual,  with  strong  plumose  setse,  the  terminal  joints  bearing 
about  six  thick  fusiform  filaments,  which  are  about  half  as  long  as  the  marginal  setse,  and 
are  filled  with  granular  protoplasm.  Posterior  foot-jaws  well  developed  and  formed  like 
those  of  Calanus.  Inner  branches  of  the  first  pair  of  feet  one-,  of  the  second  two-jointed, 
of  the  third  and  fourth  pairs  three-jointed,  the  first  joint  in  all  cases  very  small.  Ter- 
minal spines  of  the  swimming  feet  (fig.  8)  strongly  serrated  on  the  outer  and  setose  on 
the  inner  margin.  Fifth  pair  in  the  female  wanting,  in  the  male  (fig.  9)  elongated, 
slender,  that  of  the  left  side  unbranched,  the  right  bearing  a  simple  one-jointed  iennr 
branch,  which  opposes  the  clawed  extremity  of  the  outer  branch.  Abdomen  in  both  sexes 
four-jointed,  in  the  male  slender,  in  the  female  (figs.  11,  12)  short  and  stout,  the  first 
seo-ment  as  large  as  the  following  three,  tumid  and  prominent  in  front,  where  it  is  pro- 
duced downwards,  forming  a  pouch-like  extension.  Caudal  segments  distant,  as  broad  as 
long,  length  about  equal  to  that  of  the  second  or  third  abdominal  somite ;  setse  sub-equal 
in  length,  not  much  exceeding  that  of  the  abdomen.  Colour  of  the  animal  dark  brown  ; 
length  1-1  lth  of  an  inch  (2-3  mm.). 

The  drawing  of  the  female  anterior  antenna  (fig.  3)  is  not  quite  accurate  ;  no  division 
should  have  been  shown  in  the  large  first  joint  (though  an  imperfect  one  sometimes 
exists),  and  the  last  joint  should  have  shown  an  extremely  small  segment  at  the  apex. 
The  large  basal  portion  of  the  male  antenna  is,  however,  correctly  given  as  divided  into  two. 

Habitat. — Off  Port  Jackson,  Australia;  off  Kandavu,  Fiji ;  between  Api  and  Cape 
York ;  between  Arrou  and  Banda ;  at  several  stations  amongst  the  Philippine  Islands ;  off 
the  east  coast  of  Japan  (Station  237) ;  in  lat.  32°  24'  S.,  long.  13°  5'  W.  (Station  335) ; 
in  lat.  9°  43'  S.,  long.  13°  51'  W.  (Station  342);  in  several  Atlantic  stations  from  lat. 
3°  10'  N.,  long.  14°  51' W.  to  lat.  26°  21'  N.,  long.  33°  37'  W.  (Stations  348-353). 
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The  stout  build,  and — in  the  female — the  very  short  abdomen  of  this  species  are  almost 
sufficient  to  distinguish  it  at  a  glance  from  any  other.  On  closer  examination  the  most 
conspicuous  character  is  the  remarkably  long  eighth  joint  of  the  anterior  antenna  in  both 
sixes;  the  joint  is  evidently  formed  by  the  coalescence  of  four  into  one,  traces  of  this 
composition  being,  in  some  cases,  quite  distinct.  The  peculiar  club-shaped  filaments  of 
the  anterior  foot-jaw  may  perhaps  be  olfactory  organs  ;  they  seem  at  any  rate  to  resemble 
appendages  which  have  been  so  considered  in  other  Crustacea,  and  from  their  situation  it 
seems  most  likely  that  they  are  in  some  way  subsidiary  to  alimentation. 

The  occurrence  of  a  four-segmented  abdomen  in  both  sexes  is  a  little  remarkable,  and 
though  Sir  John  Lubbock's  observation  agrees  with  my  own  in  ascribing  only  four  joints 
to  the  male  abdomen,  I  was  at  first  suspicious  of  a  mistake.  On  careful  re-examination, 
however,  I  have  been  unable  to  see  more  than  four  joints  in  either  sex,  but  the  fourth  in 
the  female  is  often  so  smallas  to  be  almost  obsolete  (see  fig.  11).  Sir  John  Lubbock  describes 
the  tail  setse  as  four  in  number,  and  in  many  cases  I  have  not  found  more  than  that ;  but  in 
others  (and  this  I  suppose  to  be  the  normal  condition)  there  is  a  very  slender  fifth  seta, 
attached,  I  think,  between  the  third  and  fourth. 

This  species,  though  not  perhaps  so  abundant  as  Undina  damoinii  or  Undina 
longipes,  is  often  found  associated  with  them,  and  in  very  considerable  numbers. 

2.  Scolecithrix  minor,  n.  sp.  (PI.  XVI.  figs.  15-16,  and  PL  XVIII.  figs.  1-5). 

Length,  1-1 5th  of  an  inch  (l"6  mm.).  Cephalothorax  moderately  stout,  broadly 
rounded  in  front,  postero-ventral  angle  acute,  dorsal  rounded  off.  Anterior  antenna  in  the 
male  nineteen-jointed,  angulated  at  the  tenth  joint,  eighth  joint  very  long,  in  the  female 
twenty-three- jointed,  the  large  basal  joint  showing  a  faint  trace  of  another  articulation. 
The  mouth-organs  are  almost  exactly  like  those  of  Scolecithrix  dance,  but  the  maxilla 
(PI.  XVIII.  fig.  3)  is  entirely  destitute  of  an  inner  branch,  and  the  anterior  foot-jaws 
of  the  male  (fig.  4)  are  much  more  sparingly  setiferous.  The  feet  of  the  fifth  pair  in 
both  sexes  are  unbranched,  in  the  female  (PI.  XVI.  fig.  16)  minute,  cylindrical,  three- 
jointed,  the  last  joint  furcate  at  the  apex ;  in  the  male  (fig.  15)  the  right  foot  is  longer 
than  the  left,  the  last  joint  slender  and  bayonet-shaped,  the  antepenultimate  bearing  a 
rather  long  lateral  adpressed  process  ;  the  left  foot  ends  in  a  trifid  (?)  slender  claw. 

Habitat. — Scolecithrix  minor  was  found  only  in  a  surface-net  gathering  from  lat. 
46°  46' S.,  long.  45°  31'  E.  (Station  146).  In  this  bottle,  however,  it  occurred  in  consider- 
able abundance. 

The  comparatively  small  dimensions  and  apparently  imperfect  development  of  some 
of  the  parts  of  this  animal  led  me  to  suspect  that  it  might  perhaps  be  only  an  immature 
form.  But  it  can  scarcely  belong  to  Scolecithrix  dance — the  only  known  Copepod 
which  possesses  similar  mouth-organs — the  fifth  pair  of  male  feet  being  distinctly  different. 
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And  I  cannot  suppose  that  the  female  would  lose  its  fifth  pair  of  feet  in  a  more  advanced 
stage  of  development,  which  must  be  the  case  if  it  be  really  a  young  Scolecithrix  dance. 
Moreover,  had  it  belonged  to  that  species  it  would  almost  certainly  have  been  noticed  in 
some  of  the  many  gatherings  in  which  Solecithrix  dance  occurred. 


Euchceta,  Philippi. 

Euchceta,  Philippi,  Archiv.  f.  Naturgeseh.,  1843. 

„         Dana,  Proc.  Amer.  Acad.  Sci.,  1849. 

,,         Claus,  Die  frei  lebend.  Copep.,  1863. 
Euchirus,  Dana,  Amer.  Journ.  Sci. 

Head  and  thorax  coalescent.  Anterior  antennae  twenty-four-jointed,  those  of  the 
female  provided  with  a  few  very  long  setae,  those  of  the  male  scarcely  geniculated  and 
bearing  much  shorter  setae.  Forehead  elongated,  triangular,  rostrum  transversely  notched 
or  simply  curved,  not  furcate.  Eyes  small,  simple.  Mandibles  well  developed  in  the 
female,  biting  portion  wanting  in  the  male.  Maxillae  abnormal,  the  two  branches  almost 
coalescent,  in  the  male  very  minute.  Anterior  foot-jaws  short  and  stout,  strongly 
setiferous,  obsolete  or  entirely  wanting  in  the  male.  Posterior  foot-jaws  very  long  and 
well  developed,  doubly  geniculated  and  conspicuously  projected  from  the  body,  very 
small  in  the  male.  Inner  branch  of  the  first  pair  of  swimming  feet  one-  (or  two-)  jointed, 
of  the  second  pair  one-jointed,  of  the  third  and  fourth  pairs  three-jointed.  Fifth  pair 
wanting  in  the  female,  in  the  male  much  elongated,  both  limbs  prehensde.  Abdomen  in 
the  female  composed  of  four,  in  the  male  of  four  or  five  segments  ;  tail  setae  in  the  male 
nearly  equal,  the  second  seta  of  the  female,  on  each  side,  usually  very  long. 

The  eyes  were  not  seen  except  in  one  or  two  of  the  specimens,  having  been  mostly 
obliterated  by  immersion  in  alcohol,  but  from  an  indistinct  glimpse  of  them  in  these 
examples  they  seem  to  be  very  minute,  and  situated  almost  immediately  behind  the 
rostrum.  The  last  very  minute  joint  (twenty -fourth)  of  the  anterior  antenna  (in  Euchceta 
prestandrece)  is  called  by  Claus  a  tubercle,  but  I  am  unable  to  see  any  structural  distinction 
between  it  and  the  other  joints.  The  absence  of  the  biting  segment  of  the  male  mandible 
is  a  very  remarkable,  and,  so  far  as  I  know  (with  the  single  exception  of  Calanoides,  a  new 
genus  described  further  on),  a  unique  character  amongst  the  Gnathostomata.  It  is  not 
noticed  by  Claus  or  by  any  other  author,  but  I  have  carefully  dissected  many  specimens 
of  Euchceta  prestandrece  and  other  species,  and  have  never  been  able  to  find  a  trace 
of  that  structure,  except  in  the  case  of  Euchceta  austral  is,  where  there  is  a  doubtful  rudi- 
ment of  it.  The  very  feeble  development  of  the  male  maxillae  and  foot-jaws,  together  with 
the  absence  of  the  mandible,  and  sometimes  also  of  the  first  foot-jaw,  points  perhaps  to  the 
conclusion  that  the  life  of  the  creature  is  a  very  short  one,  death  possibly  following 
speedily  the  act  of  copulation.     We  seem  to  have  here  a  case  of  retrograde  development, 
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differing  only  in  degree  from  those  well-known  and  more  conspicuous  examples  found 
amongst  the  lower  parasitic  Copepoda  and  the  Cirripedes. 

I  observed  in  several  cases — and  this  is  noticed  also  by  Claus — the  attachment  of 
spermatophores  to  one  of  the  fifth  feet  of  the  male  (see  PL  XVIII.  fig.  13,  a).  There  can  be 
little  doubt,  I  suppose,  that  this  is  the  mode  in  which  the  fertilising  element  is  trans- 
ferred to  the  generative  system  of  the  female ;  the  spermatophores  are  quite  commonly 
seen  affixed  to  the  vulva.  I  have  not  noticed  the  club-shaped  sensory  appendages  of  the 
anterior  male  antenna?  which  are  figured  and  described  by  Claus,  but  though  those  organs 
are  frequently  present  in  the  males  of  most  Calanoid  Copepoda,  their  number  and  size  are 
extremely  variable  even  in  the  same  species.  Indeed  it  seems  to  me  very  probable  that 
they  are  subsidiary  sexual  organs,  adapted  for  some  temporary  purpose,  and,  that  purpose 
being  fulfilled,  that  they — if  the  animal  lives  long  enough — may  drop  off  or  become 
atrophied.  On  the  other  hand,  those  males  which  are  without  them  are  probably,  in  the 
majority  of  cases,  individuals  not  yet  arrived  at  sexual  maturity. 

The  genus  is  very  widely  distributed,  indeed  almost  ubiquitous,  except  perhaps  in 
the  Arctic  and  Antarctic,  and  in  the  colder  parts  of  the  temperate  seas.  The  number  of 
species,  however,  seems  to  be  small,  several  of  those  described  by  Dana  being,  as  I  believe, 
founded  upon  different  stages  of  growth  of  the  same  animal.  The  most  conspicuous 
generic  characters  are,  in  the  female,  the  very  long,  scattered  setse  of  the  anterior 
antennae,  the  absence  of  the  fifth  pair  of  feet,  and  the  large  doubly  geniculated  posterior  foot- 
jaws  ;  in  the  male,  the  long  prehensile  feet,  the  absence  of  the  mandibles,  and  the  absence 
or  atrophy  of  the  first  pair  of  foot-jaws.  I  strongly  suspect  that  the  notched  rostrum  will 
be  found  to  characterise  one  species  only — Euchceta  prestandrece.  At  airy  rate  the 
genus  as  here  denned  includes  some  species  which  have  neither  that  character  nor  the 
single  long  caudal  seta. 

1.  Euchceta  prestandrece,  Philippi  (PI.  XVIII.  figs.  7-15  (male),  and  PI.  XIX.). 

?  Eachmta  prestandreie,  Philippi,  Archiv  f.  Naturgesch.  (1843),  Taf.  iv.  fig.  5. 

„  „  Claus,  Die  frei  lebenden  Copepoden,  p.   183,  pi.  v.   fig.  12,  a,  pi.    ix. 

figs.  6,  7,  9,  12,  pi.  xxx.  figs.  8-17. 
„       communis,  Dana,   Proc.   Amer.  Acad.  Sci.  (1849)  and  Crust.  U.  S.   Expl.   Exped., 
p.  1086,  pi.  lxxvii.  fig.  1,  a-e,  and  fig.  2,  a-e. 
?        „       eancinna,   Dana,    Crust.  U.  S.  Expl.  Exped.,  p.   1088,  pi.  lxxvii.  fig.    4,  a-b,    and 

fig.  5,  a-c. 
1        „       pnbescens,     Id.  Ibid.  p.  1090,  pi.  lxxvii.  fig.  6,  a-ij. 

„       atlantica,  Lubbock,  On  some  Entomostraca  collected  by  Dr.  Sutherland,  Trans.  Entom. 

Soc,  voL  iv.  1856,  p.  13,  pi.  viii. 
„       Sutherland) V,    Id.  Ibid.  p.  14,  pi.  ix.  figs.  1,  2. 

Length,  l-8th  to  l-5th  of  an  inch  (3-5  mm.).  Rostrum  transversely  notched 
and  forming  two   sharp  teeth.     Anterior   antennae  of  the  female  rather   longer   than 
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the  cephalothorax,  twenty-four-jointed,  many  of  the  joints  laterally  produced  and 
angulated  at  the  apices,  the  third,  seventh,  eighth,  thirteenth,  seventeenth,  twentieth, 
and  twenty-second  joints  each  bearing  a  very  long  apical  seta,  equal  in  length 
to  about  one-third  of  the  antenna;  the  twenty-third  joint  (penultimate)  has  two  long 
and  two  or  three  shorter  setae,  and  in  addition  to  the  long  setae  the  intermediate 
joints  have  mostly  one  or  more  short  ones.  In  the  male  the  anterior  antenna  is 
slightly  angulated  at  the  twelfth  joint  (PL  XVIII.  fig.  8),  thickly  fringed  with  short  setae 
near  the  base,  more  sparingly  beyond,  and  has  likewise  a  few  scattered  longer  setae  ;  these, 
however,  are  not  nearly  so  long  as  in  the  female ;  the  eighth  and  ninth  joints  are 
coalescent.  The  mandible  in  the  female  (PL  XIX.  fig.  4)  is  broad  and  strongly  toothed  at 
the  apex,  palp  large,  with  a  broad  base  and  two  short  Particulate  branches :  in  the  male 
(PL  XVIII.  fig.  9)  there  is  no  biting  segment,  and  the  palp  is  very  small :  the  outer  branch 
of  the  maxilla  is  obsolete  (PL  XIX.  fig.  5,  and  PL  XVIII.  fig.  10),  and  the  whole  limb  is  in 
the  male  minute.  The  anterior  foot-jaws  are  of  moderate  size  in  the  female,  but  rudimentary 
in  the  male.  Posterior  foot-jaws  very  large  in  the  female  (PL  XIX.  fig.  7),  with  two  long 
basal  and  five  small  apical  joints,  very  small  in  the  male  (PL  XVIII.  fig.  12).  The  outer 
branches  of  all  the  swimming  feet  are  three-jointed,  except  that  of  the  first  pair  in  the 
female,  which  is  only  two-jointed  (PL  XIX.  fig.  8).  The  inner  branches  of  the  third  and 
fourth  pairs  in  both  sexes  are  three-jointed.  That  of  the  first  pair  in  the  female  has  one 
joint  only,  in  the  male  one  (or  sometimes  two)  joints.  In  both  sexes  the  inner  branch  of 
the  second  pair  has  only  one  joint.  The  fifth  pair  of  the  male  (PL  XVIII.  fig.  13)  are  of  equal 
length,  that  of  the  left  side  simple,  ending  in  a  very  long  subulate  joint,  the  basal  joint 
bearing  a  rudimentary  rod-shaped  inner  branch  which  is  as  long  as  the  second  joint ;  the 
terminal  joint  of  the  right  foot  has  one  long  and  slender  apical  spine  and  another  much 
smaller  one  ;  it  has  also,  springing  from  its  inner  margin,  a  stout  appendage,  which  is 
dilated  and  toothed  at  the  apex  and  fringed  on  the  margin  with  minute  hairs  ;  in  the  axil 
between  this  and  the  main  portion  of  the  limb  is  a  small  conical  ciliated  process.  (The 
immature  fifth  feet  of  Euclmta  sutherlandii,  Lubbock,  are  represented  in  fig.  14).  The 
abdomen  is  sometimes  slightly  pubescent,  the  last  segment  in  both  sexes  always  very 
short,  the  second  caudal  seta  of  the  female  is  extremely  long,  often  longer  than  the  whole 
body  of  the  animal,  the  others  variable  in  length  but  not  longer  than  the  abdomen.  The 
two  branches  of  the  posterior  antennae  (PL  XIX.  fig.  3)  are  nearly  equal  in  length  ;  the 
inner  branch  four-jointed,  first  and  third  joints  very  short,  bearing  three  apical  and  four 
lateral  setae.  The  second  pair  of  feet  in  both  sexes  (PL  XIX.  fig.  9)  differs  from  the  rest 
in  having  the  spine-beariug  angles  elongated  into  small  finger-like  processes.  The  serra  - 
tures  of  the  terminal  spines  of  all  the  feet  are  extremely  delicate,  about  fifty  or  more  on 
each  spine.  The  external  egg-masses  are  not  enclosed  in  a  definite  sac,  but  are  loosely 
aggregated  like  bunches  of  grapes. 

Habitat. — Off  Port  Jackson,  Australia  ;  between  Sydney  and  Wellington  ;  off  Kan- 
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davu,  Fiji ;  between  Api  and  Cape  York  ;  between  Arrou  and  Banda ;  off  the  north  and 
south  coasts  of  Papua  ;  Arafura  Sea  ;  lat.  46°  46'  S.,  long.  45°  31'  E.  (Station  146)  ;  lat. 
47°  25'  S.,  long.  130°  32'  E.  (Station  159)  ;  in  several  places  amongst  the  Philippine 
Islands  ;  between  Japan  and  Honolulu  ;  Pacific,  north  of  the  Sandwich  Islands  ;  lat.  42° 
43'  S.,  long  82°  11'  W.  (Station  302) ;  lat.  36°  44'  S.,  long.  46°  1G'  W.  (Station  325)  ; 
lat.  37°  45'  S.,  long.  33°  0'  W.  (Station  330)  ;  in  many  gatherings  from  the  tropical 
Atlantic  between  lat.  12°  16'  S.,  long.  13°  44'  W.  (Station  341)  and  lat.  32°  41'  N.,  long. 
36°  6'  W.  (Station  354). 

If  the  Challenger  collections  may  be  taken  as  a  fair  indication,  this  would 
seem  to  be  the  most  abundant  and  most  widely  distributed  of  all  the  pelagic 
Copepoda. 

At  the  same  time  the  possibility  must  be  admitted  of  more  than  one  species  being  in- 
cluded in  the  series  which  I  here  refer  to  Euchceta  communis.  In  very  many  gatherings, 
though  females  were  abundant  no  males  could  be  found,  and  on  the  characters  of  the  latter 
sex  perhaps  some  specific  distinctions  might  have  been  based.  As  to  the  females,  I  have  not 
found  any  variations  which  appeared  to  me  of  specific  value.  The  form  of  the  male 
described  by  Sir  John  Lubbock  as  Euchceta  sutherlandii,  occurs  not  uncommonly,  and  I  do 
not  doubt  is  simply  the  immature  male  of  Euchceta  prestandrece ;  this  view  is  also  taken  by 
Dr.  Claus.  And  though  it  is  difficult  to  decide  the  point  absolutely  from  Dana's 
drawings  and  descriptions,  I  believe  that  the  same  remark  applies  to  his  Euchceta 
concinna.  Nor  do  I  find  any  sufficient  marks  to  warrant  the  separation  of  Euchceta 
pubescens :  the  characters  given  as  belonging  to  this  last  species  I  have  found  not  un- 
frequently  in  what  I  take  to  be  mere  varieties  of  Euchceta  prestandrece.  It  would  indeed 
be  wonderful  if  a  species  so  widely  distributed  did  not  present  many  varieties  dependent 
upon  race  and  external  conditions. 

If  I  am  right  in  regarding  all  Euchcetce  with  a  notched  rostrum  and  a  single 
elongated  tail  seta  as  belonging  to  one  species,  we  may  fairly  identify  it  with  that 
described  by  Philippi  as  Euchceta  prestandrece ;  but  no  other  characters  of  specific  value 
are  noticed  by  that  author.  Dr.  Claus,  at  any  rate,  has  referred  to  Euchceta  prestandrece, 
the  Mediterranean  species  figured  in  his  work,  which  is  undoubtedly  also  identical  with 
Lubbock's  Euchceta  atlantica.  There  is  more  doubt  about  the  reference  to  Dana's 
Euchceta  communis,  though  there  is  nothing  in  the  figures  or  descriptions,  except 
insufficiency  of  detail,  to  discredit  that  reference.  It  is  scarcely  possible  that  a  species 
so  common  and  widely  distributed  as  that  now  under  discussion  should  have  been  missed 
by  Dana  :  and  a  more  appropriate  term  than  communis  could  hardly  have  been  applied 
to  it,  but  if,  as  appears  likely,  Philippi's  name  referred  to  the  same  species,  it  has  the  claim 
of  priority  in  date. 
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2.  Euchceta  hessei,  n.  sp.  (PI.  XX.  figs.  1-13,  and  PI.  XXIII.  figs.  11-14). 

Anterior  antennae  nearly  as  long  as  the  body,  twenty-thrce-jointed  in  the  male, 
twenty-four-jointed  in  the  female,  the  last  joint  half  as  long  as  the  preceding  one,  pro- 
vided with  long  setae  at  the  apices  of  the  third,  seventh,  eighth,  thirteenth,  twenty-third, 
and  twenty-fourth  joints,  and  with  very  short  setae  on  the  intermediate  joints ;  rostrum 
long  and  simply  curved ;  in  the  female  there  is  a  very  small  terminal  joint,  but  this  is 
wanting  in  the  male,  its  place  being  supplied  by  a  few  setae  and  a  pyriform  sensory 
appendage.  Posterior  antennas  (PI.  XX.  fig.  3)  as  in  Euchceta  prestandreCB ;  those  of  the 
female  more  densely  setose  than  in  the  male.  Mandibles  and  anterior  foot-jaws  (figs.  4, 
8,  9)  as  in  Euchceta  prestandrece.  External  branch  of  the  maxilla-palp  in  the  female 
(fig.  5  a)  rudimentary,  inner  branch  (b)  elongated,  digitiform ;  in  the  male  (fig.  6),  the 
maxilla  is  very  small,  the  biting  portion  altogether  wanting.  The  anterior  foot- jaw  is 
wanting  in  the  male,  but  in  the  female  (fig.  7),  has  the  innermost  seta  of  each  digit 
pectinated  near  the  base  with  a  row  of  short  rigid  setae,  the  rest  of  the  setae  simply 
plumose  :  the  last  seta  of  the  second  joint  of  the  posterior  foot-jaw  bears  also  a  marginal 
comb-like  row  of  cilia.  The  structure  of  the  swimming  feet  is  exactly  as  in  Euchceta 
prestandrece,  except  as  to  the  terminal  spines  (fig.  10),  which  are  much  more  strongly 
serrated,  the  number  of  serratures  being  from  twenty  to  twenty-two  on  each  spine.  The 
basal  joints  of  the  fourth  pair  of  feet  in  the  female  (fig.  10,  a)  are  armed  on  their  internal 
margins  with  a  comb-like  row  of  about  five  very  broad  and  strong  spines.  The  fifth 
pair  of  feet  of  the  mede  (fig.  11)  does  not  possess  any  toothed  appendage,  but  in  other 
respects  is  much  like  that  of  the  preceding  species.  The  abdomen  in  both  sexes  is  four- 
jointed,  but  much  shorter  and  stouter  in  the  female  (figs.  12,  13).  Caudal  stylets  about 
as  long  as  broad ;  setae  nearly  equal  in  both  sexes,  scarcely  longer  than  the  abdomen. 
Length,  l-8th  of  an  inch  (3"1  mm.).  The  two  specimens  taken  between  Japan  and 
Honolulu  were  twice  this  length. 

Habitat. — This  species  was  found  in  a  gathering  from  lat.  38°  7'  S.,  long.  94°  4'  W. 
(November  6th,  1875,  near  Station  295).  The  captures  of  Copepoda  in  this  Station  con- 
sisted almost  entirely  of  two  species  in  about  equal  numbers  : — Euchceta  hessei  and 
Calamus  valgus.  It  occurred  also  amongst  surface  animals  from  lat.  36°  32  S.,  long.  132° 
52'  W.  (Station  287).  Two  specimens  were  found  in  a  surface  gathering  made  between 
Japan  and  Honolulu,  and  a  few  at  Station  352,  lat.  10°  55'  N.,  long.  17°  46'  W.  ;  between 
Api  and  Cape  York ;  and  at  a  Station  near  the  Philippine  Islands  (January  9th,  1875). 

3.  Euchceta  pidchra  (Lubbock),  (PI.  XIV.  figs.  6-9,  PL  XX.  figs.  14-19). 

Undina  pulchra,  Lubbock,  On  some  Entomostraca  collected  by  Dr.  Sutherland,  Trans.  Eutoni. 
Soc,  vol.  iv.,  1856,  pi.  iv.  figs.  5-8,  and  pL  vii.  fig.  6. 

Length,  l-6th  of  an  inch  (4-2  mm.).  Ceplialothorax  robust,  rounded  in  front, 
obtusely  angulated  behind,  rostrum  short,  simply  curved.      Anterior  antennae  as  long 
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as  the  body,  twenty- four-jointed,  very  sparingly  provided  with  long  setae.  Posterior 
antennae,  mandibles,  maxillae,  foot-jaws,  and  swimming  feet  as  in  the  preceding  species. 
Terminal  spines  of  the  swimming  feet  strongly  serrated,  very  similar  to  those  of  JEuchceta 
hessei.  Fifth  pair  of  feet  of  the  male  (fig.  17)  elongated,  that  of  the  left  side  simple, 
slender,  not  clawed  ;  on  the  right  side  ending  in  two  very  long,  slender,  opposable  claws, 
one  of  which  is  armed  with  a  series  of  small  marginal  tooth-like  tubercles,  the  other  with 
several  larger  angulated  protuberances.  The  abdomen  of  the  male  is  four-jointed,  of 
the  female  three-jointed,  the  first  joint  having  a  hook-like  process  on  the  dorsal  surface. 
Caudal  segments  very  short,  setae  stout,  subequal,  about  as  long  as  the  abdomen,  and 
densely  plumose. 

Habitat.— Taken  in  the  North  Atlantic  at  night,  near  Station  353,  May  7,  1876, 
about  lat.  27°  N.,  long.  33°  W.  Though  many  specimens  of  Euchceta  pulchra  occurred 
in  this  gathering,  I  have  not  seen  it  in  any  other,  and  this  is,  I  think,  the  only 
instance  amongst  the  Challenger  collections  in  which  the  night  captures  have  yielded 
any  peculiar  species.  Amongst  the  Copepoda  there  does  not,  indeed,  appear  to  be  so 
great  a  difference  between  nocturnal  and  diurnal  species  as  there  is  amongst  some  other 
tribes  of  pelagic  Crustacea. 

4.  Euchceta  (?)  philippii,  n.  sp.  (PI.  XXI.  figs.  1-4). 

Female  (J) — Length,  1 -4th  of  an  inch  (6-2  mm.).  Cephalothorax  robust,  broad  in 
proportion  to  the  length.  Anterior  antennae  (fig.  2)  about  as  long  as  the  cephalothorax, 
twenty-five-jointed,  second  joint  much  larger  than  the  rest,  which  are  not  very  unequal 
in  length,  the  whole  limb  profusely  clothed  with  more  or  less  adpressed  hairs,  those  of 
the  last  eight  joints  longer  than  the  others.  The  chief  terminal  spines  of  the  swimming 
feet  (fig.  3)  are  very  coarsely  serrated,  having  only  about  twelve  serrations  ;  the  larger  of 
the  secondary  spines  unusually  well  developed,  at  least  half  as  long  as  the  principal  spine, 
and  densely  cdiated.  There  is  a  rudimentary  fifth  pair  of  feet  (fig.  4),  extremely  small, 
and  composed  of  two  obtuse,  cylindrical  branches. 

Habitat. — A  very  few  specimens  only  were  noticed  amongst  the  captures  from  lat.  36° 
44'  S.,  long.  46°  16'  W.,  depth  2650  fathoms  (Station  325),  and  a  few,  probably  referable  to 
the  same  species,  from  Station  288  (lat  40°  3'  S.,  long  132°  58'  W.).  This  species  is  only 
provisionally  assigned  to  the  genus  Euchceta.  The  mouth-organs — mandibles  and  foot- 
jaws — are  exactly  those  of  the  normal  female  Euchceta,  but  the  presence  of  a  fifth  pair  of 
feet,  though  very  small,  is  abnormal.  If  a  male  this  specimen  certainly  cannot  be  rightly 
referred  to  Euchceta,  inasmuch  as  the  mandibles,  maxillae,  and  foot-jaws  are  fully 
developed.  The  anterior  antennae  and  the  spines  of  the  swimming  feet  present  well- 
marked  specific  characters,  and  are  quite  unlike  those  of  any  other  species  known  to  me. 
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5.  Euchceta  aiistralis,  n.  sp.  (PI.  XXL  figs.  5-11). 

Length,  1-Gth  of  an  inch  (4"2  nana.).  Cephalothorax  elongated,  robust ;  anterior 
antennaj  as  long  as  the  body,  in  the  female  twenty-four-  in  the  male  twenty-one-  (?) 
jointed  ;  the  basal  joints  more  or  less  villous  ;  in  the  female  several  of  the  joints  bear 
single  long  apical  seta?,  the  rest  have  two  or  more  very  short  hairs ;  in  the  male  (fig.  6) 
there  are  no  excessively  long  setae,  and  the  shorter  ones  are  but  few.  The  terminal  spines 
of  the  swimming  feet  (fig.  11)  are  not  so  coarsely  serrated  as  in  Euchceta  philvppii,  the 
seme  being  about  twenty-five  on  each  spine  ;  and  the  secondary  spines  are  quke  small. 
The  general  characters  of  the  feet  and  mouth-apparatus  in  both  sexes  are  those  of  a 
normal  Euchceta.  The  first  abdominal  segment  of  the  female  (fig.  10)  is  serrated  at  the 
outer  angles,  the  caudal  stylets  are  about  as  long  as  broad,  the  tail  setae  equal  and  densely 
plumose. 

Habitat. — Between  Api  and  Cape  York  ;  and  in  a  deep-sea  gathering  down  to 
2650  fathoms,  lat.  36°  44'  S.,  long.  46°  16'  W.  (Station  325). 

It  is  of  course  impossible  to  say  at  what  depth  the  specimens  brought  up  in 
the  net  froioa  2650  fathoms  were  really  caught,  but  as  one  at  least  of  the  species 
belonghag  to  this  gathering  [Euchceta  gigas)  has  been  found  in  no  other,  it  seems 
probable  that  they  were  brought  from  a  great  depth  ;  and  I  entertain  no  doubt  whatever 
that  it  is  from  the  abyssal  water  and  from  the  bed  of  the  sea  itself  in  those  regions,  as 
well  as  in  more  moderate  depths,  that  we  must  now  hope  to  obtain  interesting  or  novel 
examples  of  Copepoda.  In  some  specimens  of  Euchceta  aiistralis  there  was  a  brightly 
refracting  spot  near  the  middle  of  the  first  body-segment,  which  may  perhaps  be  a  pleural 
eye,  but  I  was  unable  to  obtain  a  sufficiently  distinct  view  to  satisfy  myself  as  to  its 
nature. 

6.  Euchceta  gigas,  n.  sp.  (PI.  XXII.  figs.  1-5). 

Length,  22-100ths  of  an  inch  (5'25  mm.).  Female. — Body  robust,  obtusely  angulated 
in  front,  posterior  lateral  angles  of  the  thorax  armed  with  sharp  slender  spines  :  anterior 
antennae  (fig.  2)  as  long  as  the  cephalothorax,  twenty-three-jointed,  joints  from  the  third 
to  the  seventh  very  short,  eighth  about  twice  as  long,  last  six  joints  the  longest ;  the 
limb  is  provided  throughout  its  whole  leiagth  with  marginal  setae,  none  of  which  arc 
excessively  long.  The  teeth  of  the  mandible  (fig.  3)  are  very  strong,  the  two  larger 
ones  with  falcate  apices.  The  terminal  spines  of  the  swimming  feet  (fig.  4)  are  closely 
and  finely  serrated  on  the  outer,  and  very  densely  setose  on  the  inner  margin.  Abdomen 
four-jointed,  short ;  caudal  stylets  very  short,  broader  than  long  ;  tail  seta;  four,  spreading, 
subequal,  very  densely  plumose,  not  longer  than  the  abdomen. 

Habitat. —Lat,  36°  44'  S.,  long.  46°  16'  W.,  down  to  2650  fathoms  (Station  325). 
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Very  few  specimens  only  were  seen,  and  I  am  nut  quite  certain  as  to  the  sex  of  some 
of  these.  The  mandible,  I  think,  was  present  in  all  the  specimens  I  have  examined, 
and  if  so  the  species  will  probably  have  to  be  referred  to  some  other  genus  than  Euchceta, 
seeing  that  in  one  example  a  fifth  pair  of  feet  (fig.  5),  apparently  those  of  an  immature 
male,  was  observed.  The  structure  of  the  swimming  feet,  however,  as  well  as  of  the  other 
mouth-organs  agrees  entirely  with  the  normal  Euchceta. 

7.  Euchceta  barbata,  n.  sp.  (PI.  XXII.  figs.  6-12). 

Length,  l-3rdof  an  inch  (S"4  mm.).  Female. — Anterior  antenna;  very  slender  (fig.  6), 
twenty-three-jointed  (?),  the  fourth,  eighth,  ninth,  and  thirteenth  joints  each  bearing  an 
extremely  long  seta,  the  seventeenth  and  twenty-third  joints  having  setae  of  moderate 
length.  The  rostrum  (fig.  7)  and  the  posterior  ventral  angle  of  the  thorax  (fig.  12)  have 
beard-like  tufts  of  setae,  and  so  also  has  the  last  joint  of  the  abdomen.  The  longer  seta? 
of  the  first  pair  of  foot-jaws  (figs.  8-10)  are  ringed  and  densely  pectinated,  while  the 
processes  which  bear  the  shorter  (proximal)  setae  are  clothed  with  fine  hairs  (fig.  9). 
The  feet  are  constructed  exactly  as  in  the  normal  Eiichoeta,  but  the  terminal  spines 
are  extremely  slender  (fig.  11)  and  very  finely  serrated.  Abdomen  moderately  long 
(fig.  12),  four-jointed,  the  first  joint  very  large  and  angularly  protuberant  in  front ; 
caudal  setae  subequal,  densely  setose,  about  as  long  as  the  abdomen. 

Habitat.— Lat.  363  44'  S.,  long.  46°  16'  W.,  down  to  2650  fathoms  (Station  325). 
This  fine  species,  of  which  only  one  example  was  seen,  is  sufficiently  distinguished  from 
all  others  by  the  beard-like  appendages  of  the  forehead  and  thorax,  the  armature  of  the 
first  foot-jaw,  the  very  slender  apical  spines  of  the  swimming  feet,  and  by  the  charac- 
ters of  the  anterior  antennae. 


Candace,  Dana. 

Candatia,  Dana,  Anier.  Journ.  Sci.,  1846. 

Ifionyx,  Kioyer,  Xat.  Tidskr.,  1849. 

Candace,  Daua,  Crust.  U.  S.  Expl.  Exped.,  1852. 

Head  consolidated  with  the  first  thoracic  segment.  Anterior  antennas  twenty-three- 
or  twenty-four-jointed,  that  of  the  male  on  the  right  side  geniculated,  and  having  the 
median  joints  only  slightly  swollen.  Posterior  antennae  stout,  main  stem  composed 
of  a  large  base  and  a  small  bdobed  apical  joint,  secondary  branch  two-jointed,  first  joint 
almost  obsolete.  Mandibles  twisted,  narrow,  ending  in  two  stout  teeth,  the  palp 
very  much  expanded.  Maxilla  bearing  a  long  styliform  process,  masticatory  portion 
subtriangular.  First  pair  of  foot-jaws  very  large  and  having  long  uncinate  setae, 
second  pair  very  small,  seven-jointed.     Inner  branches  of  the  swimming  feet  two-jointed. 
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Fifth  pair  of  feet  in  the  female  composed  of  one  triarticulate  branch  on  each  side  ;  tho 
of  the  male  dissimilar,  the  right  usually  prehensile.     Abdomen  composed  in  the  female 
of  three,  in  the  male  of  five  somites.     Rostrum  short  and  rounded. 

The  chief  distinctive  characters  of  the  genus  Candace  are  found  in  the  very  largely 
developed  anterior,  and  almost  obsolete  posterior  foot-jaw  ;  the  armature  of  the  anterior, 
consisting  of  numerous  very  strong  non-ciliated  uncinate  seta?.  The  right  antenna  of  the 
male  is  always  strongly  geniculated,  swollen  in  the  middle,  and  usually  provided  with 
dentated  marginal  plates,  and  several  of  the  basal  joints  are  strongly  toothed  on  the 
outer  margin.  The  first  abdominal  somite  in  the  adult  female  is  often  greatly  swollen  and 
angulated.  The  eyes  are  two  lateral  refracting  bodies  with  one  unpaired  central  ocellus. 
The  external  margins  of  the  outer  branches  of  the  swimming  feet  are  often  finely 
pectinated,  and  those  of  the  third  and  fourth  pairs  coarsely  serrated  towards  the  apex. 

The  genus  is  widely  distributed,  often  occurring  in  considerable  numbers.  Its 
members  may  usually  be  distinguished  at  a  glance,  often  even  without  the  help  of  a 
lens,  by  the  deep  brown  or  black  colouring  which  pervades  parts,  or  sometimes  the 
whole,  of  the  body.  The  parts  most  liable  to  this  coloration  are  the  swimming  feet, 
the  anterior  part  of  the  long  antennas,  and  the  cephalothorax.  Only  rarely  is  a  specimen 
found  entirely  without  colouring,  some  tinge  of  brown  being  almost  universally  visible 
in  the  tips  of  the  various  spines,  or  in  the  plumes  of  the  feet,  even  when  the  rest  of 
the  animal  is  colourless. 


1.    Candace  pectinata,  Brady  (PI.  XXX.  figs.  1-13). 

Candace  pectinata,  Brady,  Monog.  Brit.  Copep.,  vol.  i.  p.   49,  pi.  viii.  figs.  14,  15,  and  pi.  x. 
figs.   1-12. 

Length,  l-8th  of  an  inch  (3'1  mm.).  Cephalothorax  (figs.  1,  2)  robust,  truncated  in 
front,  scarcely  at  all  tapered  towards  the  extremities,  posterior  lateral  angles  produced 
into  strong  spines.  Anterior  antenna?  as  long  as  the  cephalothorax  (fig.  3),  twenty- 
three-jointed,  several  of  the  basal  joints  (thh'd  to  seventh)  bearing  strong  marginal 
teeth  ;  the  seta?  are  irregular  in  size,  those  at  the  apex  of  some  joints  being  very  long, 
the  rest  comparatively  short;  in  the  male  (figs.  4-6)  the  seventeenth  joint  of  the  right 
antenna  (that  on  the  proximal  side  of  the  hinge)  bears  a  strongly  pectinated  crescentic 
marginal  plate,  the  central  teeth  of  which  are  the  largest ;  the  sixteenth  joint  is 
minutely  pectinated,  and  the  eighteenth  bears  a  short  beard-like  fringe  of  seta?  ;  several  of 
the  basal  joints  bear  short,  club-shaped  sensory  filaments  ;  joints  from  the  seventh  to  the 
eleventh  on  the  right  side, — seventh  to  tenth  on  the  left  side  (and  on  both  sides  in  the 
female),  very  small.  The  terminal  spines  of  the  third  and  fourth  pairs  of  swimming  feet 
are  usually  twisted  at  the  apex ;  the  inner  branches,  and  the  inner  halves  of  the  outer 
branches  (figs.  7,  8),  are  mostly  coloured  brown  or  black,  the  seta?  also  deeply  coloured 
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and  densely  plumose.  The  right  foot  of  the  fifth  pair  in  the  male  (figs.  9,  10)  is  shorter 
than  the  left,  and  ends  in  a  prehensile  hand,  one  limb  of  which  is  broad  and  rounded, 
bearin"-  two  or  three  short  apical  setae,  the  other  forms  a  falciform  claw  ;  the  foot  of  the 
left  side  consists  of  four  nearly  equal  joints,  the  last  two  being  more  or  less  copiously 
ciliated.  In  the  female,  the  feet  of  the  fifth  pair  (figs.  11,  12)  are  cylindrical,  three-jointed, 
the  last  joint  elongated,  subulate,  and  bearing  two  or  three  apical  teeth.  In  the  adult 
female  the  first  abdominal  segment  (fig.  1)  is  usually  produced  at  each  side  into  a  triangular 
prominence ;  the  caudal  stylets  are  extremely  small,  the  setae  spreading,  subequal, 
and  about  as  long  as  the  abdomen.  The  male  abdomen  (fig.  13)  has  the  first  somite 
produced  on  the  right  side  only,  forming  a  large  spine-like  acutely-angular  projection. 

Habitat. — Candace  pectinata  occurred  in  very  many  of  the  Challenger  surface 
gatherings,  often  in  considerable  abundance.  The  species  has  a  wide  range  of 
distribution,  ranging  from  Australia  in  the  south-east  to  the  Scilly  Islands  in  the  north- 
west. Though  so  common  a  form,  I  cannot  identify  it  with  any  of  the  species  described 
in  Dana's  great  work,  probably  on  account  of  the  insufficiency  of  the  descriptions  there 
given.  It  is  the  only  member  of  the  genus  which  has  been  met  with  in  the  British  Seas,  but 
does  not  appear  among  the  Mediterranean  species  described  by  Dr.  Claus. 

The  following  are  the  localities  of  the  Challenger  captures  : — off  Cape  Howe,  Australia; 
off  Port  Jackson ;  between  Sydney  and  Wellington ;  between  Api  and  Cape  York ;  in 
various  places  about  the  Philippine  Islands ;  and  at  several  Atlantic  Stations  between 
Ascension  and  the  Azores. 


2.   Candace  pachydactyla,  Dana  (PI.  XXXI.  figs.  2-9). 

Candace  pachydactyla,  Dana,  Crustacea  U.  S.  Expl.  Exped.,  p.  1113,  pi.  lxxviii.  fig.  2,  a.b. 

Length,  l-8th  of  an  inch  (3'1  mm.).  In  general  form  like  Candace  'pectinata.  The 
apical  portion  of  the  anterior  antennas  (figs.  2,  3)  is  usually  deeply  coloured  ;  the  coalesced 
seventeenth  and  eighteenth  joints  of  the  right  male  antenna  (figs.  3,  4)  are  densely  pec- 
tinated with  short,  rigid  setse,  and  the  nineteenth  joint  bears  a  shorter  series  of  similar 
setae  ;  relative  sizes  of  the  joints  as  in  the  preceding  species.  The  outer  branches  of  the 
swimming  feet  have  the  last  joint  only  deeply  coloured  throughout,  the  inner  branches 
are  uncoloured ;  the  terminal  spines  usually  short  and  twisted.  The  right  foot  of  the 
fifth  pair  in  the  male  (fig.  6)  is  prehensile,  the  second  joint  forming  a  blunt,  falciform 
claw,  which  opposes  a  broad,  ovate  third  joint ;  the  foot  of  the  left  side  is  longer,  four- 
jointed,  the  two  terminal  joints  sparingly  setiferous ;  in  the  female  (fig.  8)  the  fifth  pair 
of  feet  are  stout,  three-jointed,  the  last  joint  divided  at  the  apex  into  three  stout  teeth, 
bearing  a  few  short  marginal  seta?,  and  on  the  middle  of  the  outer  margin  a  single  tooth. 
The  abdomen  of  the  male  (fig.  9),  like  that  of  Candace  pectinata,  forms  on  the  right  side 
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a  strong  spinous  projection,  which  nearly  meets  a  corresponding  spine  of  the  right  thoracic 
angle. 

Habitat. — Off  Port  Jackson,  Australia;  between  Sydney  and  Wellington:  off  Kandavu, 
Fiji ;  Philippine  Islands ;  lat.  36°  48'  S.,  long.  39°  3G'  W.  ;  several  stations  in  the 
Atlantic,  between  lat.  10°  S.  (near  Ascension  Island)  and  27°  S.  (west  of  the  Canaries). 

From  the  list  of  localities  it  will  be  seen  that  the  distribution  of  this  species  is  almost 
identical  with  that  of  Candace  pectinata.  The  points  of  difference  between  the  two  ar< 
to  be  found  in  the  style  of  armature  of  the  right  male  antenna,  and  in  some  slight 
divergences  in  the  fifth  feet  of  both  sexes.  And,  as  far  as  I  have  been  able  to  observe, 
the  distribution  of  colouring  in  the  swimming  feet  affords  a  good  diagnostic  mark  ;  in 
Candace  pectinata  the  colouring  extends  over  only  half  the  breadth  of  the  outer  branch, 
but  (usually)  over  the  whole  of  the  inner  branch;  in  Candace  pachydactyla  the  whole 
of  the  last  joint  of  the  outer  branch  is  coloured,  while  the  inner  branch  is  altogether 
colourless. 

Several  male  specimens  showed  an  immature  form  of  the  fifth  pair  of  feet  (fig.  7),  and 
in  these  the  anterior  antenna?  had  not  taken  on  the  special  characters  of  the  male.1 

3.   Candace  truncata,  Dana  (PI.  XXVIII.  figs.  12-15,  and  PI.  XXIX.  figs.  1-14). 

Candace  truncata,  Dana,  Crust.  U.  S.  Expl.  Exped.,  p.  1118,  pL  lxxviii.  fig.  8,  a-d. 

?       ,,      bispinosa,  Claus,  Die  frei  lebeuden  Copepoden,  p.  191,  pi.  xxvii.  figs.  9-16,  and  pi.  xxxiii. 

fig.  5. 

Length,  l-12th  of  an  inch  (2'1  mm.).  Cephalothorax  truncated  both  in  front  and 
behind,  posterior  lateral  angles  rounded  off  or  obtusely  angular,  not  spined,  anterior 
antennae  twenty-four-jointed,  the  joints  more  nearly  equal  in  length  than  in  the  foregoing 
species ;  several  of  the  basal  joints  (fig.  4)  bearing  long,  slender  spines.  The  right 
anterior  antenna  of  the  male  (fig.  2)  has  no  denticulated  plates,  and  the  joints,  both 
on  the  distal  and  proximal  sides  of  the  hinge,  are  nodose  at  their  apices.  Outer  margins 
of  the  swimming  feet  very  finely  serrated.  Terminal  spines  of -the  swimming  feet 
(figs.  7,  8)  nearly  straight  (rarely  twisted).  Fifth  pair  of  feet  of  the  male  (fig.  9)  non- 
prehensile,  that  of  the  right  side  simple,  three-jointed,  short,  bearing  a  long  straight, 
plumose,  apical  setae,  which  reaches  as  far  as  the  apex  of  the  left  foot ;  left  foot  four- 
jointed,  sparingly  setiferous  at  the  apex.  The  fifth  pair  of  feet  in  ike  female  (fig.  10) 
is  small,  the  last  joint  elongated,  with  two  small  apical  and  two  marginal  teeth,  and  on 
the  inner  margin  two  or  three  setae.  The  first  somite  of  the  female  abdomen  has  large 
triangular  lateral  processes,  that  of  the  male  is  simple.     Animal  usually  colourless. 

1  Sir  John  Lubbock,  in  his  paper  on  the  Entomostraca  collected  by  Dr.  Sutherland  {Trans.  Entom.  Soc,  1856), 
appears  to  have  made  his  drawings  of  Candace  pachydactyla  from  a  male  of  that  species  and  a  female  of  Candace 
truncata,  himself  expressing  a  suspicion  that  more  than  one  species  were  mixed  together  in  his  material 
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Habitat — Between  Api  and  Cape  York  ;  offKandavu,  Fiji  ;  off  south  coast  of  Papua  ; 
at  several  Stations  oft' the  Philippine  Islands  ;  Pacific,  north  of  Sandwich  Islands  ;  Atlantic, 
lat.  27°  N.  ;  lat.  4GC  4G'  S.,  long.  45°  31'  E.  ;  hit,  G4°  37'  S.,  long.  85°  49'  E.;  lat.  9°  43° 
S.,  long.  13°  51'  W. 

The  slender,  straight  spines  and  exceedingly  fine  serrations  of  the  swimming  feet, 
the  absence  of  denticulated  plates  on  the  right  male  antenna,  the  non-prehensile  fifth  feet 
of  the  male,  and  the  usual  colourlessness  or  very  sparing  coloration  of  the  animal,  serve  to 
distinguish  this  from  any  other  described  species.  Except  in  the  structure  of  the  fifth 
pair  of  feet  in  the  female,  the  species  described  by  Claus  as  Candace  bispinosa  seems  to 
agree  entirely  with  Candace  truncata.  The  specimens  from  which  my  drawing  (PL  XXIX. 
fig.  11)  was  made,  occurred  in  a  gathering  from  the  Atlantic,  north  of  Ascension  Island, 
and  are  undoubtedly  identical  with  Candace  bisjnnosa,  Claus  ;  but  I  have  not  been  able  to 
detect  any  other  character  separating  them  from  Candace  truncata,  Dana,  and  there- 
fore prefer,  for  the  present  at  any  rate,  to  consider  them  as  a  variety  of  that 
species. 

Dana's  statement  of  a  "  twenty-  to  twenty-two-jointed  "  antenna  does  not  apply  to 
this  species,  but  the  joints  near  the  base  of  the  limb  are  often  difficult  to  see,  and  almost 
impossible  to  count  correctly  with  low  powers  of  the  microscope.  The  figures  here 
given  (PL  XXIX.  figs.  1,  3)  show  different  numbers  of  joints,  fig.  1  having  been  drawn 
with  a  low  power  and  left  uncorrected,  fig.  3  with  a  higher  power.  One  of  the 
diagnostic  marks  given  by  Dana — "  second  joint  stout,  not  longer  than  third  or  fourth," 
— would  thus  apply  to  our  fig.  1,  but  not  to  fig.  3. 


Corynura,1  n.  gen. 

Cephalothorax  slender,  cylindrical,  head  coalescent  with  first  thoracic  somite,  abdomen 
five-jointed  in  the  male,  three-jointed  in  the  female.  Right  anterior  antenna  of  the  male 
geniculated,  and  provided  with  serrated  plates.  Mandible -palp  bearing  two  small  one- 
jointed  branches.  Maxilla  destitute  of  a  palp,  composed  of  a  stout  setiferous  base  and  a 
slender,  one-jointed  apical  portion.  Anterior  foot-jaw  as  in  Acartia,  excepting  that  the  setae 
are  for  the  most  part  not  plumose;  posterior  foot-jaws  also  like  those  of  Acartia,  but  that 
the  apical  portion  is  rudimentary  and  uniarticulate.  Fifth  pair  of  feet  simple,  unbranched, 
in  the  male  prehensile.  Caudal  stylets  much  elongated,  and  dilated  at  the  apices.  One 
large  eye  (?)  situated  in  the  front  of  the  forehead. 

The  anterior  antennas  and  fifth  pair  of  feet  are  closely  similar  to  the  same  organs  in 
Pontella,  but  the  peculiar  structure  of  the  maxillae,  the  unjointed  (or  very  indistinctly 
jointed)  and  rudimentary  apex  of  the  posterior  foot-jaw,  together  with  the  remarkably 

1  xoovun,  a  club  ;  ovpx,  a  tail. 
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elongated  abdomen  and  tail  are  characters  of  sufficient  importance  to  demand  ovum,. 
recognition.  In  the  very  largely  developed  posterior  foot-jaw  there  is  a  resemblance  to 
Candace. 


1.  Corynura  gracilis,  n.  sp.  (PL  XXXIII.  figs.  1-14). 

Length,  1— 12th  of  an  inch  (2-l  mm.).  Abdomen  slender,  very  much  narrower  than 
the  cephalothorax  (fig.  1),  head  marked  by  a  deep  transverse  groove.  Anterior  antenna? 
slender,  not  quite  as  long  as  the  body ;  fifteen-jointed  (?)  somewhat  nodose  and  furnished 
with  rather  long  setae, — sparsely,  except  at  the  apex,  which  bears  a  brush  of  five  or  six 
long,  and,  in  the  male,  finely  plumose  hairs.  Two  joints  on  the  proximal,  and  one  on 
the  distal  side  of  the  hinge  joint  in  the  male,  are  very  finely  denticulated,  and  in  the 
middle  of  the  swollen  portion  of  the  limb  is  a  strong,  deflexed,  marginal  tooth;  the  last 
denticulated  joint  also  has  a  spine  at  the  apex.  Inner  branch  of  the  posterior  antenna 
(fig.  5)  of  moderate  length.  Mandible  (fig.  6)  deeply  and  sharply  toothed,  the  teeth 
densely  ciliated,  palp  bearing  two  short,  one-jointed  branches.  Basal  portion  of  the 
maxilla  (fig.  7)  stout,  bearing  a  series  of  eight  or  nine  ciliated  setae,  apical  portion  simple, 
with  three  curved  terminal  setse.  Apical  portion  of  the  posterior  foot-jaw  (fig.  9)  very 
indistinctly  three-jointed,  rudimentary,  feebly  setiferous  at  the  extremity.  Swimming 
feet  like  those  of  Acartia,  except  that  the  marginal  spines  are  distinctly  articulated  to  the 
limb.  Fifth  pair  of  feet  in  the  female  (fig.  12)  simple,  two-jointed,  the  last  joint  curved, 
awl-shaped,  slightly  dentated  at  the  apex  ;  in  the  male  strongly  hooked  and  prehensile. 
The  tail  is  very  long,  constricted  at  the  base  (figs.  13,  14)  and,  in  the  female  dilated 
and  spathulate  at  the  apex  ;  in  the  male  it  is  slender,  dilated  at  the  apex,  but  without 
any  marked  basal  constriction  ;  there  is  a  ,small  marginal  hair  on  the  middle  of  each 
caudal  stylet ;  the  terminal  setse  are  much  shorter  than  the  abdomen  and  BubequaL 

Habitat. — This  remarkable  species  was  found  in  four  gatherings  from  near  the  Philip- 
pine Islands,  in  all  cases  rather  sparingly. 

The  jointing  of  the  anterior  antennse,  especially  near  the  base,  is  very  indistinct,  and 
it  is  impossible,  from  spirit  specimens  at  any  rate,  to  state  with  accuracy  the  number  of 
the  joints.     The  same  remark  applies  very  frequently  to  Pontella  and  other  allied  genera. 

2.  Corynura  barbata,  n.  sp.  (PI.  XXXI.  figs.  10-12). 

Female.- — Like  the  preceding,  except  that  the  caudal  stylets  (fig.  12)  are  shorter  and 
stouter,  and  have  a  long  seta  on  the  middle  of  the  external  margin.  The  anterior 
antennae  are  very  obscurely  jointed,  and  the  fifth  pair  of  feet  (fig.  11.)  are  unequal  in 
size,  the  larger  one  angularly  produced  in  the  middle,  and  bearing  on  the  projection  a 
shaggy  setose  fringe. 
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Ono  specimen  only  was  found  amongst  the  Copepocla  from  Zebu  Harbour,  Philippine 
Islands.  The  parts  were  not  very  clearly  made  out  on  dissection,  but  so  far  as  appears, 
the  individual  is  not  referable  to  any  known  species. 


An ai i<t,  Dana. 

Acartia,  Dana,  Amer.  Journ.  Sci.,  1846. 
Diets,  Lilljeborg,  Crust,  ex.  ord.  trib.,  1853. 

„     Claus,  Die  frei  lebend.  Copep.,  1863. 

„     Boeck,  Oversigt  Xorges  Copepoder,  1864. 

„     Brady,  Monog.  Brit.  Copep.,  1878. 

Body  long  and  slender,  head  produced  into  a  slender  rostrum,  abdomen  composed  in 
the  male  of  five,  in  the  female  of  three,  segments.  Anterior  antennas  in  the  female 
twenty-jointed,  bearing  scattered  long  setae,  nodose,  and  in  the  male,  on  the  right  side, 
geniculated.  External  branch  of  the  posterior  antenna  long,  three-jointed  ;  internal 
branch  short,  one-jointed.  Labium  very  large,  three-lobed,  setiferous,  the  middle  lobe 
very  broad.  Mandible-palp  of  moderate  size,  two-branched,  branches  short,  one-  or  two- 
jointed.  Anterior  foot-jaws  large,  bearing  numerous  uncinate  setae,  which  are  pectinated 
as  in  Pontella ;  posterior  composed  of  a  broad  basal,  and  a  more  slender  apical  portion  ; 
the  basal  part  provided  with  four  or  five  very  long  plumose  setae,  the  apical  part 
sparingly  aculeate.  Internal  branches  of  the  swimming  feet  two-jointed,  outer  branches 
three-jointed.  Fifth  pair  of  feet  one-branched,  prehensile  in  the  male,  in  the  female 
rudimentary,  consisting  of  a  small  basal  joint,  from  which  spring  two  slender,  unequal 
setae.     Eye  mobile,  formed  of  several  lenses. 

The  genus  Acartia,  though  very  imperfectly  characterised  and  figured  by  Dana,  was 
evidently  meant  to  include  the  species  belonging  to  Lilljeborg's  more  recently  established 
genus  Diets.  Dana,  however,  does  not  appear  to  have  seen  the  male  of  any  of  the  four 
species  described  by  him  ;  and  this  accounts  for  his  guarded  statement  as  to  the  non- 
geniculation  of  the  male  antennae.  Indeed  the  males  of  the  pelagic  species  of  Acartia 
seem  to  be  very  scarce.  I  carefully  hunted  for  them  in  all  the  gatherings  which  have 
come  under  my  notice,  and  only  found  one  example, — a  remarkable  fact,  seeing  that  in 
any  gathering  of  the  well-known  European  species,  Acartia  longiremis,  males  are  quite 
commonly  met  with.  The  geniculation  of  the  right  anterior  male  antenna  is  rather  in- 
distinct, but  the  limb  is  considerably  swollen  for  the  insertion  of  flexor  muscles  ;  the 
posterior  antenna  has  on  the  second  joint  of  its  larger  branch  a  marginal  series  of  rather 
long  hairs.  The  marginal  spines  of  the  swimming  feet  differ  from  the  common  type  in 
being  continuous  with  the  joints  of  the  limb,  and  not  articulated  appendages.  The 
terminal  spines  are  narrow,  sword-shaped,  and  finely  serrated,  and  in  length  are  more 
than  equal  to  the  whole  outer  branch. 
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This  genus,  in  the  structure  of  its  mouth  apparatus,  especially  of  the  foot-jaws,  shows  ;t 
close  relationship  with  Pontella,  but  the  imperfect  geniculation  and  absence  of  serrated 
plates  in  the  anterior  antennae  of  the  male,  the  peculiarly  nodose  and  laxly  setiferous 
character  of  those  organs,  the  rudimentary  form  of  the  fifth  pair  of  feet  (especially  in 
the  female),  and  the  small  secondary  branch  of  the  posterior  antenna,  together  with  various 
minor  differences  in  the  spinous  armature  of  the  swimming  feet,  amply  distinguish  it  from 
that  genus. 

From  Corynura,  a  still  more  closely  related  genus,  it  is  separated  by  the  absence  of 
serrated  antennal  plates,  and  by  the  structure  of  the  maxillae  and  tail. 

All  the  members  of  the  genus  are  usually  colourless  and  almost  transparent ;  and  though 
not  occurring  so  abundantly  as  many  other  Copepoda,  are  very  widely  distributed  in  all 
the  great  oceanic  areas. 

1.  Acartia  laxa,  Dana  (PI.  XXXII.  figs.  1-11). 

Aeartia  laxa,  Dana,  Crust.  U.  S.  Expl.  Exped.,  p.  1123,  pi.  lxxix.  fig.  5,  a-c. 

Length,  1-1 8th  of  an  inch  (1'4  mm.).  Female. — Cephalothorax  (fig.  1)  elongated, 
very  slightly  tapered  towards  each  extremity,  obtusely  pointed  in  front,  truncated  behind, 
posterior  lateral  angles  produced  into  sharp,  slender  spines.  Anterior  antennas  (fig.  2)  as 
long  as  the  body,  of  nearly  equal  thickness  throughout,  bearing  a  few  very  long  setae, 
wrhich  are  distributed  somewhat  as  follows : — three  or  four  near  the  base,  on  the  third, 
fourth,  and  fifth  joints  ;  two  or  three  in  the  middle,  on  the  tenth  and  eleventh  joints,  and 
ten  on  the  last  five  joints.  The  fifth  pair  of  feet  small  (fig.  10),  their  two  setae  about  equal 
in  length.  The  first  segment  of  the  abdomen  (fig.  11)  is  equal  in  length  to  the  remaining 
four,  tumid,  and  armed  with  a  slender  spine  on  the  posterior  dorsal  angle ;  the  second 
segment  is  much  produced  downwards  and  backwards  ;  caudal  segments  short,  about  as 
broad  as  long ;  setae  equal,  spreading  widely  in  a  fan-shaped  manner,  and  about  as  long 
as  the  abdomen. 

Habitat. — Philippine  Islands  ;  between  Arrou  and  Banda  ;  Atlantic  Ocean  at  several 
points  between  lat.  12°  16'  S.,  and  lat.  10°  55'  N. 

The  presence  of  spines  on  the  posterior  lateral  angles  of  the  cephalothorax  is  the  most 
tangible  distinction  between  this  and  the  following  species  ;  there  is  also  a  slight  difference 
in  the  structure  of  the  fifth  pair  of  feet  in  the  female  (those  of  the  male  have  not  been  seen), 
and  in  the  anterior  antennae,  which  in  Acartia  laxa  show  no  toothed  marginal  processes. 

2.  Aeartia  denticornis,  n.  sp.  (PI.  XXXI.  fig.  1,  and  PI.  XX  XII.  figs.  12-17). 

(?)  Acartia  limpida,  Dana,  Crust.  U.  S.  Expl.  Exped.,  p.  1119,  pi.  lxxix.  fig.  2,  a.b. 
Length,  l-22nd  of  an  inch  (l'l  mm.).     In  general  shape  similar  to  Acartia  hi.ru, 
except  that  the  posterior  angles  of  the  cephalothorax  are  rounded  oft',  and  destitute  of 
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spines.  The  setae  of  the  anterior  antennae  are  distributed  pretty  much  as  in  Acartia 
laxa,  but  the  joints,  just  above  the  origin  of  each  seta,  are  angularly  produced  in  a  tooth- 
like fashion.  In  the  male  (PL  XXXII.  fig.  12)  the  right  anterior  antenna  is  swollen  below 
the  middle,  but  is  only  indistinctly  geniculated.  The  fifth  foot  in  the  male  (fig.  15)  is 
angularly  bent,  the  penultimate  joint  bearing  a  stout  subquadrate  marginal  process,  the 
last  forming  a  distorted,  acuminate  claw:  in  the  female  (fig.  16)  the  basal  joint  is  short 
and  broad,  with  truncated  and  angular  apex,  the  two  terminal  setae  nearly  equal  in  length, 
the  inner  one  dilated  at  the  base,  the  outer  much  more  slender.  The  abdomen  and  tail 
setae  do  not  differ  materially  from  those  of  Acartia  laxa. 

This  is  very  similar  to  Dana's  Acartia  limpida,  but  some  parts  of  the  description 
cannot  rightly  apply  to  our  species,  as,  for  instance,  "  caudal  stylets  longer  than  twice 
their  diameter,"  and  "  one  seta  of  the  posterior  foot  quite  long  and  a  little  curved,  the 
other  less  than  a  fourth  as  long" ;  moreover,  the  angular  or  toothed  articulations  of  the 
anterior  antennae  are  not  mentioned  as  characterising  Acartia  limpida. 

Habitat. — Abundant  in  Hilo  Harbour,  Sandwich  Islands  (August  1875) ;  one  or  two 
specimens  noted  in  a  gathering  from  the  Philippine  Islands,  and  (?)  in  the  Atlantic,  north 
of  Tristan  d'Acunha. 


Calanoides,  n.  gen. 

Cephalothorax  six-jointed  (in  the  male  the  first  joint  is  barely  visible),  head  united 
with  the  thorax  ;  abdomen  of  the  male  five-  of  the  female  four-jointed.  Anterior 
antennas  twenty-four-jointed,  nearly  alike  in  both  sexes.  Branches  of  the  posterior 
antennae  nearly  equal  in  length,  inner  branch  with  three  small  median  joints.  Mandible- 
palp  well  developed,  biting  portion  of  the  mandible  well  developed  in  the  female,  very 
feebly  or  altogether  wanting  in  the  male.  Maxillae  and  foot-jaws  as  in  Calanus ;  the 
foot-jaws  very  small  in  the  male.1  Five  pairs  of  feet  in  both  sexes  ;  the  inner  and  outer 
branches  three-jointed  throughout,  except  in  the  fifth  pair  of  the  male,  which  are  very 
long,  prehensde,  and  in  which  the  inner  branches  are  rudimentary. 

In  general  appearance,  in  the  structure  of  the  antennae,  maxdlae,  foot-jaws,  and 
swimming  feet,  we  have  here  an  almost  exact  agreement  with  Calanus ;  but  the  absence 
of  mandible  proper  in  the  male,  and  the  conformation  of  the  fifth  pair  of  feet  in  the  same 
sex,  are  characters  which  ally  the  genus  to  Euclmta,  under  which  I  was  at  one  time 
disposed  to  place  the  single  species  known  to  me.  Some  of  the  most  conspicuous 
characters  of  Euchceta  are  however  wanting,  as,  for  instance,  the  single  long  caudal 
seta,  and  the  large  doubly  flexed  posterior  foot-jaws ;    while  the  three-jointed  inner 

1  In  the  two  or  three  males  which  I  dissected  I  was  unable,  except  in  one  instance,  to  find  any  trace  of  the 
mandible  proper ;  in  one  case,  however,  I  observed  a  process,  not  unlike  that  figured  by  Giesbrecht  as  belonging  to 
the  male  Lucullus  acuspes,  and  which  may  possibly  represent  the  mandible. 
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branches  of  the  first  and  second  swimming  feet,  and  the  presence  of  a  fifth  foot  in  the 
female,  constitute  other  important  points  of  distinction.  But  the  most  nearly  allied  genus 
appears  to  be  one  recently  described  by  Dr.  Giesbrecht,  under  the  name  Lucullas,  in  which, 
however,  the  anterior  antenna  of  the  male  is  only  nineteen-jointed,  and  there  are  but 
four  pairs  of  swimming  feet  in  the  female. 


Calanoides  patagoniensis,  n.  sp.  (PI.  XXIII.  figs.  1-10). 

Length,  l-10th  of  an  inch  (2"55  mm).  Rostrum  bifid  to  the  base,  each  branch  very 
slender  and  produced  into  a  long  filament.  Anterior  antennae  about  as  long  as  the  body, 
slender,  sparingly  setiferous,  the  joints  rather  constricted  in  the  male.  Branches  of  the 
mandible-palp  (figs.  3,  4)  two-jointed,  short.  Second  foot-jaw  of  the  male  (fig.  7)  bearing 
two  reflexed,  densely  plumose  setae  (as  in  Calanus).  Swimming  feet  (fig.  8)  slender,  the 
marginal  and  terminal  spines  long  and  slender.  Fifth  pair  of  feet  of  the  male  (fig.  9) 
very  long  and  slender,  reaching  considerably  beyond  the  extremity  of  the  abdomen,  that 
of  the  left  side  the  longest,  the  second  joint  of  each  side  bearing  at  its  apex  a  short 
rudimentary  inner  branch,  which  on  the  left  side  is  one-jointed  and  almost  obsolete,  on 
the  right  longer  and  three-jointed:  the  main  branch  of  each  limb  ends  in  a  long  spine- 
like seta.  Abdomen  in  both  sexes  slender ;  caudal  stylets  about  as  long  as  broad  ;  seta? 
subequal,  the  longest  scarcely  longer  than  the  abdomen. 

Habitat. — This  species  occurred  in  some  abundance  in  a  surface-net  gathering  in 
the  South  Pacific,  lat.  46°  53'  S.,  long.  75°  11'  W.  (Station  304). 

/Etidius,1  n.  gen. 

Cephalothorax  composed  of  four  segments  ;  head  and  thorax  coalescent ;  anterior 
antennae  twenty-four-jointed ;  posterior  antennas  and  mouth-organs  (in  the  female  at 
any  rate)  like  those  of  Calanus.  Four  pairs  of  feet  only  in  the  female  ;  five  pairs  in  the 
male,  the  fifth  pair  rudimentary,  though  composed  of  two  branches.  Inner  branch  of  the 
first  pair  one-jointed,  of  the  second  (indistinctly)  two-jointed  ;  of  the  third  and  fourth 
three-jointed.     Abdomen  of  the  male  five-  of  the  female  four-jointed  ;  tail  setae  equal. 

In  general  structure  this  is  very  closely  similar  to  Calanus,  the  only  important  dif- 
ferences being  found  in  the  jointing  of  the  inner  branches  of  the  swimming  feet,  the 
absence  of  a  fifth  pair  in  the  female,  and  the  rudimentary  character  of  those  organs  in  the 
male.  The  mandibles  and  foot-jaws  are  small,  but  I  have  not  observed  whether  their 
characters  materially  differ  in  the  two  sexes.  I  have  seen,  I  think,  only  one  or  two 
males,  and  my  examination  of  them  was  made  before  I  was  aware  of  the  great  importance 
of  sexual  characters  in  these  parts. 

1  diTihv;,  eaglet  (from  the  strongly-hooked  rostrum). 
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jEtidius  armatus,  n.  sp.  (PI.  X.  figs.  5-16). 

Length,  l-12th  of  an  inch  (2'1  mm.).  Front  of  the  head  very  broadly  rounded, 
rostrum  very  stout,  cleft  to  the  base  and  produced  in  a  continuous  curve  from  the  fore- 
head. Last  thoracic  segment  much  produced,  composed  apparently  of  two  fused  somites, 
and  forming  at  each  side  a  backward-pointing  spine,  which  is  as  long  as  the  first 
abdominal  segment.  Anterior  antennae  twenty-four-jointed  (fig.  6),  about  as  long  as  the 
body,  the  eighth  joint  longer  than  those  which  immediately  precede  and  follow  it ;  the 
joints  from  the  fifteenth  onwards  are  longer  and  more  slender  than  the  rest,  except  the 
last,  which  is  very  small ;  all  the  joints  bear  setae,  most  of  which  are  small,  and  none  of 
excessive  length.  The  two  branches  of  the  posterior  antennae  (fig.  7)  are  nearly  equal, 
and  the  inner  branch  has  four  very  small  median  joints.  The  basal  joint  of  the  mandible- 
palp  (fig.  8)  is  large,  the  two  branches  small  and  indistinctly  two-  and  three-jointed. 
Maxillae  and  both  pairs  of  foot-jaws  (figs.  9,  10)  small,  and  like  those  of  Calanus.  The 
inner  branch  of  the  second  foot  shows  an  indistinct  division  near  the  base  (fig.  12)  into 
two  joints  ;  those  of  the  third  and  fourth  pairs  are  distinctly  three-jointed  (figs.  13,  14), 
but  the  first  joint  is  in  both  cases  very  small.  The  fifth  pair  of  the  male  (fig.  15)  is 
almost  obsolete,  the  outer  branch  composed  of  three,  the  inner  of  only  one  joint,  and 
entirely  destitute  of  setae.  Caudal  segments  about  twice  as  long  as  broad,  setae  nearly 
equal,  and  as  long  as  the  abdomen. 

Habitat. — Indian  Ocean  in  lat.  46°  46'  S.,  long.  45°  31' E.  (Station  146)  ;  in  Torres 
Straits,  off  Port  Jackson,  at  night;  Chinese  Sea,  in  lat.  17°  54' N.,  long.  117°  14' E. 
(Station  206)  ;  in  lat.  32°  24'  S.,  long.  13°  5'  W.  (Station  335);  and  in  lat.  3°  10'  N.,  long. 
14°  51'  W.  (Station  348). 

The  strong  curved  rostrum,  and  the  remarkably  elongated,  spiniform,  posterior  thoracic 
segment  distinguish  this  species  at  a  glance  from  any  other  with  which  I  am  ac- 
quainted. 


Drepanopus,1  n.  gen. 

Head  and  thorax  coalescent.  Anterior  antennae  twenty-three-,  twenty -four-,  or-twenty- 
five-  jointed,  nearly  alike  in  both  sexes.  Posterior  antennae  and  mouth-organs  as  in 
Calanus.  Inner  branches  of  first  pair  of  feet  one-jointed ;  of  the  second  pair  one-  or  two- 
jointed;  of  third  and  fourth  pairs  three-jointed.  Fifth  pair  in  the  female  rudimentary, 
composed  of  one  branch  only,  in  the  male  two-branched,  prehensile,  dissimilar  on  the  two 
sides  ;  inner  branch  rudimentary.     Abdomen  of  the  male  five-  of  the  female  four-jointed. 

The  number  of  joints  in  the  swimming  feet  here  corresponds  with  that  of  the  preceding 
genus,  JEtidius,  but  the  presence   of  a  fifth  pair  in  the   female,  and  the   prehensile 

1  l/iivituoii,  a  sickle  ;  irois,  a  foot. 
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character  of  the  same  member  in  the  male,  preclude  the  possibility  of  referring  both 
forms  to  the  same  genus.  I  therefore  propose  the  name  Drepanopus,  which  first 
suggested  itself  as  being  applicable  to  the  fifth  pair  of  feet  of  the  female  pectinatus. 


1.  Drepanopus  pectinatus,  n.  sp.  (PI.  XXIV.  figs.  1-11). 

Length,  l-9th  of  an  inch  (27  mm.).  Forehead  rounded,  rostrum  short  and  slender  ; 
anterior  antennae  twenty-three-jointed  in  the  male,  twenty-four-jointed  in  the  female, 
as  long  as  the  cephalothorax,  beset  with  short  setae,  the  proximal  half  in  the  male  (fig.  3) 
bearing  numerous  stout  club-shaped  sensory  appendages,  the  first  and  eighth  joints  in 
both  sexes  much  longer  than  the  rest.  The  inner  branches  of  the  second,  third,  and 
fourth  feet  have  the  first  joint  very  small  (figs.  8,  9),  the  marginal  spines  are  sharp  and 
slender,  and  the  terminal  spines  are  long,  bayonet-shaped,  and  closely  serrated.  The 
fifth  pair  of  feet  in  the  female  (fig.  10)  are  simple,  three-jointed,  the  first  two  joints 
short  and  tumid,  the  third  joint  slightly  swollen  at  the  base  and  produced  into  a  long 
curved  extremity,  the  distal  half  of  which  is  pectinated  on  its  outer  margin.  In  the  male 
(fig.  11)  the  fifth  pair  is  prehensile,  the  right  hmb  terminating  in  a  long  falcate  claw  ; 
the  left  limb  is  much  shorter,  and  the  inner  branches  of  both  sides  are  almost  obsolete, 
consisting  only  of  a  single  minute  joint. 

Habitat. — Drepanopus  pectinatus  occurred  very  abundantly  in  three  surface-net 
gatherings  ;  the  first,  indeed,  consisted  entirely  of  this  species,  and  was  taken  (approxi- 
mately) in  lat.  47°  S.,  long.  61°  E.  ;  the  second  and  third  were  from  Betsy  Cove, 
Kerguelen  Island,  and  from  the  open  sea  off  the  same  place,  so  that  the  species,  so  far  as 
our  present  knowledge  goes,  is  confined  to  very  narrow  limits.  Only  one  male  was 
found,  after  looking  over  a  very  large  number  of  specimens. 

2.  Drepanopus  furcatus,  n.  sp.  (PI.  IV.  figs.  1,  2,  and  PL  XXIV.  figs.  12-15). 

Length,  1-1 8th  of  an  inch  (1'4  mm.).  Anterior  antennae  as  long  as  the  cephalo- 
thorax, very  similar  to  those  of  Drepanopus  pectinatus,  but  the  eighth  joint  is  not 
larger  than  the  rest,  and  the  whole  limb  is  less  profusely  setose.  Mouth-organs  and 
swimming  feet  also  like  those  of  Drepanopus  pectinatus,  except  that  the  inner  branch  of 
the  second  foot  (fig  12)  is  one-jointed,  and  the  terminal  spines  (fig.  14)  are  shorter, 
stouter,  and  more  finely  serrated.  The  fifth  pair  in  the  female  (fig.  15)  is  short  and  two- 
jointed,  the  last  joint  forked  at  the  apex.     Male  unknown. 

Habitat.—  This  species,  like  the  last,  was  found  in  three  gatherings,  but  only  sparingly. 
The  three  localities  belong  to  totally  distinct  areas,  and  are  as  follows: — off  Cape  lb. we. 
Australia,  at  night;  in  the  tow-net,  at  a  depth  of  20  fathoms,  in  lat,  33°  31'  S.  ;  long.  -  4 
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43'  W.  (Station  299),  this  Station  being  off  the  west  coast  of  South  America,  in  the 
latitude  of  Valparaiso;  and  in  lat.  5°  28'  N.,  long.  14°  38' W.  (Station  349),  the  last-named 
Station  being  in  the  Atlantic,  a  little  south-west  of  Sierra  Leone. 


Phyllopus?  n.  gen. 

Anterior  antennae  twenty-four-jointed.  Maxilla-palp  rudimentary.  Inner  branches 
of  all  the  swimming  feet  three-jointed  (?)  Fifth  pair  in  the  male  (?)  one-branched,  the 
last  joint  leaf-like. 


Phyllopus  bidentatus,  n.  sp.  (PL  V.  figs.  7-16). 

Length,  l-7th  of  an  inch  (3"6  mm.).  Anterior  antennae  (fig.  7)  having  the  joints  from 
the  eighth  to  the  twelfth  very  short,  only  about  half  as  long  as  broad,  seventh,  ninth, 
and  fourteenth  joints  each  bearing  a  single  very  long  seta,  the  rest  having  short  setae, 
except  the  terminal  one,  which  bears  a  lash  of  four  setae,  two  of  them  longer  than  the 
rest ;  the  first  joint  is  armed  close  to  its  origin  with  a  long  and  slender  curved  spine,  and 
all  the  shorter  setae  of  the  limb  are  very  straight  and  rigid,  very  obliquely  truncate  at  the 
tips,  the  longer  margin  being  produced  into  a  short,  extremely  delicate  filament, 
the  whole  having  much  the  appearance  of  the  nib  of  a  quill  pen  ;  the  last  five  joints 
are  very  much  dilated  at  the  apices, — more  so  than  is  represented  in  the  figure. 
Mandibles  (fig.  8)  slender,  divided  at  the  apex  into  five  long,  slender  teeth  ;  palp 
having  a  large  wedge-shaped  base  and  two  branches,  one  of  which  has  two,  the  other 
four  joints.  The  maxilla-palp  (fig.  9)  consists  of  a  small  ovate  plate  bearing  six  setae, 
and  a  small  two-jointed,  setiferous  digit.  Anterior  foot-jaw  (fig.  10)  stout,  its  marginal 
processes  stout  and  triangular;  posterior  (fig.  11)  small,  the  basal  joint  dilated.  The 
last  joint  of  the  fifth  foot  (fig.  12)  forms  a  leaf-like  lamina,  with  deeply  serrated  margin, 
the  innermost  serration  produced  and  larger  than  the  rest ;  the  penultimate  joint  bears 
on  its  inner  margin  a  long,  stout  seta.  Abdomen  four-jointed,  the  first  joint  much 
stouter  and  longer  than  the  rest  (figs.  13,  14);  caudal  stylets  about  twice  as  long  as 
broad ;  second  tail-seta  longer  than  the  abdomen,  the  rest  about  half  as  long.  Terminal 
spines  of  the  swimming  feet  lancet-shaped  (fig.  15),  margin  very  finely  pectinated. 
Rostrum  (fig.  16)  very  short,  bifid.  Last  thoracic  segment  (fig.  13)  produced  ventrally 
into  a  stout  bidentate  process. 

Habitat.— L&t.  36°  44'  S.,  long.  46°  16'  W.,  down  to  2650  fathoms  (Station  325).  One 
specimen  only  of  this  animal  was  seen,  and  in  the  anticipation  of  further  specimens  being 
available,   was  unfortunately  only  very  imperfectly  examined.     The  size  of  the  first 

1  ipb'Khov,  a  leaf ;  ttoSj,  a  foot. 
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abdominal  somite  led  me  to  suppose  that  the  specimen   described  was  a  female  ;  the 
characters  of  the  anterior  antenna  and  fifth  feet,  however,  are  rather  those  of  the  male. 

Temora,  Baird. 

Calanus  (in  part),  Leach,  Diet.  Sci.  Nat. 

Temora,  Baird,  Brit.  Entomostraca,  1850;  Claus,  Die  frei  lebenden  Copepoden,  1863;  Boeck 

Oversigt  Norges  Copepoder,  1864  ;  Brady,  Monog.  Brit.  Copep.,  1878. 
Diaptonms,  Lubbock,  Trans.  Entom.  Soc,  1856. 

Body  elongated ;  head  distinct  from  the  thorax ;  rostrum  furcate.  Fourth  and 
fifth  thoracic  segments  either  completely  coalescent,  or  their  separation  indicated  merely 
by  a  furrow.  Abdomen  composed  of  four  or  five  segments  in  the  male  ;  of  three  in  the 
female.  Anterior  antennas  twenty-four-  or  twenty-five-jointed  ;  that  of  the  right  side 
in  the  male  geniculated.  Mouth-organs  as  in  Calanus.  Inner  branches  of  the  swimmino- 
feet  usually  two-jointed.  Fifth  pair  of  feet  in  both  sexes  one-branched  ;  in  the  male 
forming  prehensile  organs. 

The  type  of  this  genus  is  Temora  longicaudata  (Lubbock)  ;  a  species  in  which  the  inner 
branches  of  the  swimming  feet  are  all  two-jointed,  except,  perhaps,  in  the  case  of  the  first 
foot,  where  the  division  into  two  joints  is  often  only  indistinctly  visible.  For  the  most 
part  the  two  joints  are  perfectly  distinct,  even  in  the  first  foot,  and  they  are  so  figured 
by  Dr.  Baird.  Claus,  however,  has  made  it  part  of  his  definition  of  the  genus  Temora 
that  the  inner  branch  of  the  first  foot  is  single-jointed,  while  those  of  the  second,  third, 
and  fourth  pairs  are  two-jointed.  Though  this  is  correct  as  to  one  of  the  European  species 
(Temora  velox),  it  is  not  so,  as  regards  the  first  foot,  with  Temora  longicaudata,  and  in  the 
case  of  Temora  dubia,  now  to  be  described,  the  discrepancy  extends  to  the  second  and 
third  feet  of  the  female,  where  the  inner  branches  are  only  one-jointed,  while,  on  the 
other  hand,  the  inner  branch  of  the  first  foot  is  bi-articulate. 

From  Calanus  and  Pseudocalanus  this  genus  is  readily  distinguished  by  the  structure 
of  the  fifth  pair  of  feet,  and  anterior  antennas  of  the  male.  From  Isias  and  Diaptomus 
it  is  separated  by  differences  in  all  five  pairs  of  feet,  though  it  must  be  admitted  to  be 
doubtful  how  far  these  generic  distinctions  may  remain  tenable  as  our  knowledge  of 
allied  forms  increases. 


1.   Temora  dubia  (Lubbock),  (PL  XXV  figs.  1-17). 

Diaptomus   dubius,   Lubbock,   On   some   Entomostraca   collected    by   Dr.    Sutherland  in   the 
Atlantic  Ocean,  Trans.  Entom.  Soc,  vol.  iv.  N.  S.,  1856,  p.  21,  pL  ii.  figs.  1-7. 

Length,    l-13th  of  an  inch  (1*95  mm.).     Cephalothorax  very  robust,  about  halt'  as 

broad  as  long,  rounded  in  front,  subtruncate  behind,  the  posterior  lateral  angles  produced 

into  long  spinous  processes  (fig.  16).     Anterior  antennas  of  the  female  (fig.  3)  about  as 

long  as  the  cephalothorax,  twenty-four-jointed,  the  joints  not  varying  greatly  in  length. 
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and  uniformly  clothed  with  short  slender  setae  ;  in  the  male  (fig.  2)  the  right  anterior 
antenna  is  swollen  in  the  middle,  and  geniculated,  the  joints  before  and  behind  the 
hinge  being  armed  with  finely  serrated  plates.  The  inner  branch  of  the  posterior 
antenna  (fig.  4)  is  five-jointed,  the  three  median  joints  very  small.  The  outer 
branches  of  the  first  four  pairs  of  feet  are,  as  a  rule,  three-jointed,  but  in  the  female 
those  of  the  second,  third,  and  fourth  pairs  are  only  two-jointed,  and  in  the  male  that  of 
the  second  pair  is  occasionally  two-jointed ;  the  inner  branches  are  all  two-jointed, 
except  in  the  second  and  third  feet  of  the  female,  where  they  are  one-jointed 
(figs.  9,  10,  11).  The  terminal  spines  of  the  feet  (fig.  15)  are  rather  short  and 
stout,  their  marginal  teeth  generally  broad  and  distant.  The  fifth  foot  of  the  right 
side  in  the  male  (figs.  12,  13)  is  broad,  its  first  joint  produced  laterally  into  a  long 
twisted  immobile  claw-like  finger,  the  last  joint  blunt,  irregularly  oval,  and  bearing  a 
few  small  marginal  seta?  ;  the  foot  of  the  left  side  is  simple,  slender,  and  ends  in  a  slender 
flexuous  claw.  Fifth  pair  in  the  female  (fig.  14)  simple,  three-jointed,  the  last  joint 
bearing  one  small  marginal,  and  three  unequal  terminal,  spines.  Abdomen  slender,  in 
the  female  three-jointed,  in  the  male  (figs.  16,  17)  five-jointed  ;  caudal  stylets  very  long 
and  slender,  about  equal  in  length  to  the  abdomen  proper,  and  ten  or  twelve  times  as 
long  as  broad,  bearing  one  long  seta  on  the  middle  of  the  outer  margin  and  four  nearly 
equal  apical  setag,  which  are  about  as  long  as  the  caudal  stylet.  The  stylets  themselves 
are  frequently  unequal  in  size  and  more  or  less  distorted. 

This  species  often  occurs  in  great  numbers,  and  seems  peculiarly  liable  to  "  sports ;" 
the  caudal  segments  of  the  two  sides  are  rarely  quite  alike,  and  are  often  very  consider- 
ably distorted,  and  the  build  of  the  swimming  feet  is  likewise  extremely  variable.  The 
limb  of  one  side  may  have  a  different  number  of  joints  from  its  fellow  of  the  opposite 
side,  so  that  the  foregoing  statement  as  to  the  normal  arrangement  of  the  joints  must  be 
taken  as  applying  only  to  what  appears  to  be  the  commonest  condition,  but  subject, 
nevertheless,  to  very  frequent  variation. 

Habitat. — Off  Cape  Howe,  Australia  ;  off  Port  Jackson  ;  off  Kandavu,  Fiji ;  between 
Api  and  Cape  York  ;  in  many  localities  off  the  Philippine  Islands  ;  lat.  37°  3'  S.,long.  44° 
17'  W.  (Station  326);  off  Zamboanga ;  in  the  Arafura  Sea;  off  the  Ki  Islands;  in 
several  Atlantic  gatherings  between  lat.  3°  N.  and  lat.  20°  N. — very  abundant  in  many 
of  those  gatherings. 

2.   Temora  armata,  Claus. 

Temora  armata,  Claus,  Die  frei  lebenden  Copepoden,  p.  1 95,  PI.  sxxiv.  figs,  1 2,  1 3. 

A  single  specimen,  agreeing  closely  with  Dr.  Claus's  description  of  this  species,  but 
apparently  immature,  was  taken  off  the  west  coast  of  Africa,  in  lat.  10°  55'  N.,  long.  17° 
46'  W.     One  pair  of  swimming  feet  (fourth  ?)  has  both  branches  three-jointed,  the  rest 
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have  both  two-jointed.     The  general  characters  are  those  of  Temora;  rostrum  and  caudal 
stylets  as  figured  by  Claus. 


Centropages,  Kroyer. 

Centrqpages,  Kroyer,  Xat.  Tidskr.,  1849. 

,,  Boeck,  Oversigt  Norges  Copepoder,  1864. 

„  Brady,  Monog.  Brit.  Copepoda,  1878. 

Catopia,  Dana,  Proc.  Amer.  Acad.  Sci.,  1849. 
Calanopia,  Dana  (in  part),  Crust.  U.  S.  Expl.  Exped.,  1852. 
Ichthyophurba,  Lilljeborg,  De  Crustaceis  ex.  ord.  trib.,  1853. 
„  Claus,  Die  frei  lebenden  Copepoden,  1863. 

Body  elongated;  head  distinct  from  the  thorax,  produced  into  a  cloven  rostrum,  and 
more  or  less  distinctly  divided  by  a  transverse  groove  into  two  segments.  Anterior 
antennae  twenty-four-jointed,  that  of  the  right  side  in  the  male  geniculated  and  pre- 
hensile. Mandibles,  maxilla?,  and  foot-jaws  similar  to  those  of  Calanus,  except  that  the 
setas  of  the  anterior  foot-jaws  are  beset  with  strong  marginal  hairs  as  in  Pontetta.  The 
five  pairs  of  swimming  feet  have  both  branches  three-jointed,  except  the  outer  branch 
of  the  left  fifth  foot  in  the  male,  which  is  only  two-jointed,  while  on  the  right  side  the 
outer  branch,  though  three-jointed,  forms  a  doubly-clawed  prehensile  organ.  Eye  median 
and  mobile,  of  moderate  size. 

From  Pontetta  this  genus  is  separated  by  the  single  eye,  by  the  Calanoid  form  of 
the  posterior  foot-jaw,  the  three-jointed  inner  branches  of  the  swimming  feet,  and  by  the 
peculiar  structure  of  the  fifth  pair  of  feet  in  both  sexes.  From  Diaptomus,  Temora,  and 
other  nearly  allied  genera,  the  characters  of  the  swimming  feet,  especially  of  the  fifth 
pair,  form  a  sufficient  distinction,  while  from  Canclace  it  is  further  separated  by  the  struc- 
ture of  the  mouth-organs,  more  particularly  of  the  mandibles  and  maxillse. 

The  names  Catopia  and  Calanopia  were  proposed  by  Dana,  the  one  as  a  genus,  the 
other  as  a  sub-genus,  to  include  certain  species  closely  allied  to  Pontetta.  The  characters 
relied  upon  do  not,  however,  appear  to  be  very  important,  or  very  serviceable  as  landmarks 
of  classification,  the  two  species  assigned  by  Prof.  Dana  to  Calanopia  (CalctTwpia 
el/iptica  and  Calanopia  brachiata),  belonging,  in  my  view,  to  two  distinct  genera. 
The  name  Centropages,  used  by  Kroyer  in  1849,  has  precedence,  of  course,  over  the  more 
lately  published  Calanopia  and  Ichthyophorba,  while  Catopia,  though  dating  from  the 
same  year  as  Centropages,  has  not  obtained  the  same  currency,  and,  moreover,  has 
scarcely  been  defined  with  sufficient  precision. 

Of  this  genus  three  European  species  have  been  described.  Centropages  typicus, 
Kroyer,  Centropages  hamatus,  Lilljeborg,  and  Centropages  violaceus,  Claus ;  the  last  of 
which  is  by  far  the  commonest  representative  of  the  group  in  the  Challenger  collection, 
occurring  in  at  least  ten  of  the  surface-net  gatherings.     But  though  this  one  form  is  very 
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widely  distributed,  it  does  not  appear  that  the  genus  is  rich  in  species  ;  only  two  others 
have  been  found  amongst  the  Challenger  captures,  and  these  occurred  but  sparingly. 

1.   Centropages  brachiatvs,  Dana  (PI.  XXVI.  figs.  1-7). 

Calanopia  hrachiata,  Dana,  Crust.  U.  S.  Expl.  Exped.,  p.  1133,  pL  Ixxix.  fig.  7,  a.b. 

Length,  8-100ths  of  an  inch  (4-4  mm.).  Cephalothorax  elongated,  slightly  constricted 
at  the  points  of  junction  of  the  somites,  posterior  angles  produced  into  strong  hook-like 
spines  ;  anterior  antennas  slender  and  about  equal  in  length  to  the  body  of  the  animal,  the 
first  two  joints  somewhat  larger  and  stouter  than  those  immediately  following,  those  from 
the  third  to  the  eleventh  very  small,  none  of  them  being  much  longer  than  broad,  the 
next  three  considerably  longer ;  the  fifteenth  to  the  nineteenth  are  the  longest  of  all, 
being  about  four  times  as  long  as  broad,  the  apical  joints  somewhat  shorter ;  the  entire 
limb  beset  with  rather  short,  slender  setae;  the  first,  second,  and  fifth  joints  each  bear 
on  the  outer  margin  a  short,  stout  spine,  and  several  of  the  lower  joints,  from  about  the 
seventh  to  the  twelfth,  have  one  or  more  aborted  spines  (fig.  2).  The  right  anterior 
antenna  of  the  male  (fig.  3),  in  addition  to  the  spines  already  mentioned,  has  well- 
developed  spines  on  the  tenth  and  eleventh  joints ;  the  twelfth,  thirteenth,  and  four- 
teenth are  greatly  enlarged,  the  thirteenth  and  fourteenth  having  each  a  very  strong 
spine ;  the  fifteenth,  sixteenth,  and  seventeenth  joints  are  more  slender,  but  about 
twice  as  long  as  the  preceding,  and  are  armed  on  the  inner  aspect  with  finely  serrated 
plates,  the  hinge  being  situated  between  the  sixteenth  and  seventeenth ;  the  eighteenth 
joint  is  of  equal  size,  but  has  no  serrated  plate ;  these  four  joints  represent  by  coal- 
escence seven  joints  of  the  normal  antenna  (15-21).  The  outer  branch  of  the  fifth 
foot  in  the  female  has  the  middle  joint  very  short,  and  produced  internally  into  a  very 
long  and  strong  spine,  the  margins  of  which  are  smooth.  The  outer  branch  of  the 
right  fifth  foot  in  the  male  (fig.  6)  forms  a  powerful,  doubly-clawed,  prehensile  organ, 
the  upper  internal  angle  of  the  middle  joint  produced  into  an  extremely  long  hooked  claw, 
which  ojiposes  at  its  extremity  the  claw-like  termination  of  the  last  joint ;  the  lower 
outer  angle  also  of  the  middle  joint  forms  a  long  claw -like  process,  which  is  twisted  to 
the  inside  so  as  to  have  the  same  direction  as  the  upper  claw ;  the  foot  of  the  left  side 
has  the  outer  branch  two-jointed,  equal  in  length  to  the  inner  branch,  the  last  joint 
truncated,  and  bearing  only  three  or  four  setse  at  the  apex.  The  first  segment  of  the 
female  abdomen  bas  on  each  lateral  margin  two  slender  curved  spines.  The  caudal  seg- 
ments are  about  twice  as  long  as  broad,  and  likewise  twice  as  long  as  the  last  abdominal 
segment.  Tail  setae  subequal,  short,  the  longest  considerably  shorter  than  the  length  of 
the  abdomen,  the  four  external  setae  in  the  female,  but  not  in  the  male,  are  conspicuously 
dilated  towards  the  base.     Eye  small,  composed  of  two  closely  approximated  ocelli. 

Habitat. — Several    specimens    of  this   species   occurred   in   tow-net   gatherings    off 
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Valparaiso  (Station  298),  November  18,  1875,  and  from  the  west  coast  of  Patagonia 
(Station  304),  December  31,  1875.  Prof.  Dana's  type  specimens  were  from  the  Lagulhas 
Bank,  near  the  Cape  of  Good  Hope  and  from  the  South  Pacific,  in  hit.  42°  to  36°. 

Though  Dana's  description  does  not  quite  accurately  apply  to  the  Challenger  specimens, 
more  especially  as  to  the  spinous  armature  of  the  antennae  (no  notice  being  taken  of  the 
small  spines  near  the  base),  I  can  scarcely  doubt  that  it  is  meant  to  refer  to  the  species 
here  under  review ;  the  differences,  at  any  rate,  are  not  so  great  as  to  warrant  my  pro- 
posing a  fresh  specific  name.  It  must  be  noted,  however,  that  the  size  assigned  by 
Prof.  Dana  to  his  species  (1-1 2th  of  an  inch)  is  only  about  half  that  of  our  specimens. 

2.  Centropages  furcatus,  Dana  (PI.  XXVIII.  figs.  1-11). 

Catopia  furcata,  Dana,  Crust.  U.  S.  Expl.  Exped.,  p.  1173,  pi.  lxxix.  fig.  1,  a.-d. 

Length,  8-100ths  of  an  inch  (2  mm.).  Body  elongated,  cylindrical,  posterior  angles 
of  the  cephalothorax  produced  each  into  two  spines  (figs.  1,  2),  the  outer  spine  much  the 
longer  of  the  two,  and  separated  from  the  inner  by  a  deep  curve.  Anterior  antennae 
spined  on  the  first,  second,  and  fifth  joints,  as  in  Centropages  brachiatus,  and  agreeing 
generally  with  that  species  in  length  of  joints ;  the  right  antenna  of  the  male,  however 
(figs.  3,  4),  is  more  feebly  serrated  in  the  geniculating  portion,  and  has  no  spines  except 
on  the  basal  joints,  the  median  joints  are  only  slightly  enlarged.  The  fifth  right  foot 
of  the  male  is  very  similar  to  that  of  Centropages  brachiatus,  but  the  second  joint  has 
only  one  uncinate  process,  and  the  last  joint  has  one  internal  and  two  external  marginal 
spines  (fig.  8).  The  fifth  foot  of  the  female  (fig.  9)  is  also  like  Centropages  brachiatus, 
except  that  the  spine  of  the  median  joint  is  slightly  serrated,  and  projects  downwards 
instead  of  at  a  right  angle  to  the  limb.  The  first  segment  of  the  female  abdomen  has 
no  hooks,  but  is  very  tumid  below.  Caudal  segments  narrow,  not  divergent,  about  five 
times  as  long  as  broad.     Eyes  coalescent,  single,  indistinctly  three-lobed. 

Habitat. — Centropages  furcatus  was  taken  in  the  tow-net,  off  Port  Jackson  ;  in  the 
Arafura  Sea,  September  13,  1874  ;  and  near  the  island  of  Mindanao,  February  4,  1875. 
Prof.  Dana's  specimens  were  from  the  Straits  of  Banca. 

3.  Centropages  violaceus,  Claus  (PI.  XXVII.  figs.  1-14). 

Ichtlujopliorha  vtolacaa,  Claus,  Die  frei  lebenden  Copepoden,  p.  199,  pi.  xxxv.  figs.  13,  14. 
Length,  1-1  lth  of  an  inch  (2"3  mm.).  Cephalothorax  elongated,  cylindrical, 
narrowed  towards  the  front  and  behind,  posterior  angles  rounded  off,  iuternodes 
slightly  constricted.  Anterior  antennae  (fig.  4)  very  slender,  longer  than  the  animal, 
gradually  tapering  from  base  to  ajtex,  twenty-four-jointed,  fourteenth  to  nineteenth 
joints  the  longest,  entirely  destitute  of  spines,  but  clothed,  especially  towards  the 
base,  with  slender  setaj.     Tae  right  anterior  antenna  of  the  male   (figs.  2,   3)  is  but 
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slightly  dilated  in  the  middle ;  the  joints  on  each  side  of  the  hinge  bear  delicately 
serrated  marginal  plates,  and  at  the  base  of  each  plate  there  is  a  small  spine.  The 
terminal  spines  of  the  swimming  feet  are  very  slender,  scarcely  stouter  than  the 
marginal  setae.  The  outer  branch  of  the  fifth  foot  in  the  female  (fig.  11)  has  its  inner 
apical  angle  produced  into  a  stout  spine,  which  does  not  reach  more  than  half  the 
length  of  the  third  joint.  In  the  male  the  fifth  foot  of  the  right  side  (fig.  12)  is 
prehensile,  the  middle  joint  of  the  outer  branch  forming  a  robust,  blunt,  claw-like 
process,  while  the  last  joint  bears  at  the  apex  a  long,  slender,  doubly-curved,  or  S-shaped 
claw;  the  left  foot  has  the  last  joint  of  its  outer  branch  (fig.  13)  distorted  at  the  extremity, 
where  it  bears  three  short  spine-like  setae.  The  abdomen  in  the  male  is  elongated,  but 
in  the  female  short  and  stout;  the  caudal  segments  are  flattened,  slightly  divergent,  and 
scarcely  twice  as  long  as  broad  ;  seta?  six,  subequal,  stout,  shorter  than  the  abdomen  ;  in 
the  female  (fig.  14)  the  place  of  the  second  seta — counting  from  the  outside — is  usually 
occupied  by  a  stout  club-shaped  appendage. 

Habitat. — Off  Cape  Howe,  Australia;  off  the  Philippine  Islands;  Pacific,  east  of  Japan, 
lat.  30°  22'  N.,  long.  154°  56'  W.  (Station  256) ;  South  Pacific,  October  18,  1875  (near 
Station  287)  ;  Atlantic,  lat.  40°  3'  S.,  long.  132°  58'  W.  (Station  288);  lat.  42°  43'  S., 
long.  82°  11'  W.  (Station  302)  ;  lat.  37°  3'  S.,  long.  44°  17'  W.  (Station  326)  ;  lat,  37° 
31'  S.,  long.  36°  7'  W.  (Station  329);  lat.  9°  43'  S.,  long.  13°  51' W.  (Station  342); 
North  Atlantic,  lat.  26°  21'  N.,  long.  36°  6'  W.  In  many  of  these  places  the  species 
occurred  in  considerable  abundance,  showing  a  very  extensive  range  of  distribution, 
from  the  Mediterranean  on  the  north  to  the  coast  of  Patagonia  southward,  and  to 
Japan,  the  Philippine  Islands,  and  Australia  in  the  east. 

Dr.  Claus  describes  his  IcMhyophoi-ba  violacea  as  being  violet-coloured  with  red 
spots.  Such  a  description  would  perhaps  not  inaptly  apply  to  the  Challenger  specimens 
when  fresh,  and  I  am  the  more  inclined  to  suppose  so,  as  the  spirit  specimens  may  be 
very  readily  separated  from  the  bulk  of  the  gatherings  in  which  they  occur  by  the 
presence  of  a  cloudy  purphsh-brown  patch  on  the  body  of  each.  This  very  probably 
represents  the  more  diffused  colouring  of  the  living  animal  after  being  acted  on  by 
preservative  fluid.  The  other  points  of  Dr.  Claus'  description  accord  perfectly  with  our 
specimens,  except  as  to  the  left  fifth  foot  of  the  male,  in  which  I  find  three  terminal 
setae  instead  of  only  two.  The  peculiar  setose  armature  of  the  caudal  segments  in  the 
female  is  not  noticed  by  Dr.  Claus. 

Calanopia,  Dana. 
Calanopia,  Dana,  in  part,  1852. 
Anterior  antennas  eighteen-jointed,  that  of  the  right  side  in  the  male  geniculated, 
provided  with  two  denticulated  plates,  and  somewhat  angulated  at  the  flexures.     Mouth- 
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organs  generally  as  in  Portfolio,;  apical  portion  of  the  posterior  foot-jaw  six-jointed. 
Inner  branches  of  the  swimming  feet  two-jointed.  Fifth  pair  of  feet  in  both  sexes  con- 
sisting of  one  branch  only.  Abdomen  of  the  female  two,  of  the  male  five-jointed. 
Rostrum  cloven ;  eyes  two,  small,  closely  approximated,  near  the  base  of  the  rostrum. 

The  smaller  number  of  joints  in  the  anterior  antenna,  and  the  unbranched 
character  of  the  fifth  pair  of  feet  in  both  sexes  are  perhaps  characters  sufficiently 
important  to  warrant  the  retention  of  the  generic  name  originally  applied  by  Dana  to 
this  species,  though  on  different  grounds.  Dana  describes  two  sets  of  eyes,  an  inferior 
and  superior,  both  very  minute.  In  my  spirit  specimens  I  have  been  able  to  detect  only 
the  superior. 

1.   Calanopia  elliptica,  Dana  (PI.  XXXIV.  figs.  1-9). 

Calanopia  elUptica,  Dana,  Crust.  U.  S.-Expl.  Exped.,  p.  1132,  pi.  Ixxix.  fig.  6,  a.b. 

Length,  1-1 4th  of  an  inch  (2  mm.).  Cephalothorax  elongated,  ovate,  tapering  and 
rounded  off  in  front,  posterior  lateral  angles  sharply  spined ;  anterior  antennas  (fig.  2) 
slender,  about  as  long  as  the  cephalothorax,  eighteen-jointed,  third  and  sixth  joints 
extremely  short,  tenth,  eleventh,  twelfth,  and  thirteenth  long  and  slender;  sparingly 
setose  towards  the  apex,  more  densely  on  the  proximal  half;  the  principal  serrated 
plate  placed  on  the  proximal  side  of  the  hinge  (fourteenth  joint) ;  armature  consisting  of 
very  fine,  closely-set  setse  (fig.  4).  The  upper'  half  of  the  fifteenth  joint  is  also  very 
faintly  pectinated,  the  serrations  not  being  visible  except  with  a  high  power  of  the  micro- 
scope. Last  joint  of  the  right  fifth  foot  in  the  male  (fig.  7)  stout  and  claw-like,  its  basal 
portion  expanded,  concave  margin  very  irregularly  rugose  and  dentated ;  terminal  joint 
on  the  left  side  simple,  cylindrical,  marginally  setose  near  the  apex,  bearing  two  apical  and 
three  lateral  spines,  the  outer  angle  of  the  penultimate  joint  produced  into  a  strong  spine. 
Fifth  pair  of  feet  in  the  female  simple,  elongated,  cylindrical,  penultimate  joint  bearing 
a  strong  apical  spine,  last  joint  with  three  ciliated  spines.  The  second  segment  of 
the  male  abdomen  is  produced  on  the  right  side  into  an  acute  angle,  the  last  joint  is 
extremely  short ;  the  caudal  stylets  about  thrice  as  long  as  broad  and  more  than  equal  in 
length  to  the  last  two  abdominal  segments  ;  the  two  central  tad  setae  much  longer  than 
the  rest, — about  equal  to  the  length  of  the  abdomen. 

Habitat. — Off  Sibago  Island,  Zebu  Harbour,  and  at  other  points  off  the  Philippine 
Islands.     Mr.  Dana's  specimens  were  taken  in  the  Straits  of  Banca,  east  of  Sumatra. 

Pontellopsis,  n.  gen. 

Head  distinctly  separated  from  thorax;  abdomen  of  female  two-joint. id  (I),  and 
having  a  pouch-like  protuberance  on  the  left  side.     Anterior  antennae  eighteen-jointed  ; 
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primary  branch  of  posterior  antenna  three-jointed  ;  secondary  branch  small,  indistinctly 
four-jointed ;  mandible-palp  composed  of  a  moderately  large  basal  joint,  and  two  small 
branches  composed  of  several  joints  ;  maxillae  and  foot-jaws  nearly  as  in  Pontella.  Inner 
branch  of  first  swimming  foot  three-jointed,  those  of  the  following  pairs  two-jointed ; 
fifth  pair  of  feet  two-branched.     Eyes  coalescent  at  base  of  rostrum. 

This  genus  differs  from  Calanojna  in  the  structure  of  the  posterior  antennae, 
mandible-palp,  first  and  fifth  pairs  of  feet,  and  in  the  peculiar  outgrowth  of  the  abdomen. 
From  Pontella  it  is  separated  by  the  less  numerously  jointed  anterior  antennae,  and 
especially  by  the  characters  of  the  posterior  antennae  and  mandible-palp.  But  no  males 
having  been  observed,  the  generic  characters  here  given  must  be  taken  as  merely 
provisional. 

The  two  species  described  by  Dana  as  Pontella  pulchra  and  Pontella  emerita,  would 
appear  to  be  nearly  allied  to  that  here  noticed ;  but  without  fuller  detads  it  is  impossible 
to  say  whether  they  really  belong  to  the  proposed  new  genus. 


1.  Pontellopsisvillosa,n.  sp.  (PL  XXXV.  figs.  14-20,  and  PI.  XXXIV.  figs.  10-13). 

Length,  1-Sth  of  an  inch  (3  mm.).  Female. — Cephalothorax  elongated,  cybndrical, 
posterior  angles  produced  into  long,  almost  straight  spines.  Anterior  antennae  (PI. 
XXXV.  fig.  15)  eighteen-jointed,  shorter  than  the  cephalothorax,  seventh  and  eighth 
joints  coalescent  and  slightly  swollen  at  the  apex,  all  the  joints  bearing  apical  and  mar- 
ginal setae  of  moderate  length.  Primary  branch  of  the  posterior  antenna  (PI.  XXXIV. 
fig.  10)  three-jointed  (sometimes  indistinctly  so) ;  secondary  branch  very  short,  four- 
jointed,  the  two  apical  joints  very  small.  The  mandible  is  stoutly  toothed  and  clothed 
with  fine  hairs  toward  the  apex  ;  palp  two-branched,  one  branch  composed  of  two,  the 
other  of  five  joints.  Inner  branch  of  the  first  swimming  foot  (PI.  XXXV.  fig.  17)  three- 
jointed,  all  the  marginal  sjjines  of  its  outer  branch  very  long  and  slender.  The  second, 
third,  and  fourth  feet  have  two-jointed  inner  branches  (fig.  18),  the  marginal  spines  of 
the  outer  branches  ciliated,  those  of  the  first  and  second  joints  very  long.  Fifth  pair 
of  feet  {female)  two-branched  (fig.  19),  each  branch  consisting  of  a  single  joint,  the  inner 
very  short,  with  furcate  apex,  the  outer  very  much  longer,  bearing  several  spine-like 
setae,  three  at  the  apex  and  two  or  three  on  the  sides.  Abdomen  (fig.  20)  two-jointed  (?), 
produced  a  fc  the  distal  extremity  of  the  left  side  into  a  curious  cushion-like  villous  protuber- 
ance, with  a  few  terminal  spines  ;  caudal  segments  about  twice  as  long  as  broad,  setae 
subequal  ;  integument  of  the  abdomen  clothed  with  short  hairs. 

Habitat.— Lat.  30°  22'  N.,  long.  154°  56'  W.  (Station  25G) ;  Atlantic  between  lats. 
37°  and  38°  S.,  and  long.  45°  to  48°  W. 

Three  specimens  only  were  found  in  these  gatherings,  al!  females. 
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Sub-family  2.  Pontettince,  Dana. 

In  this  sub-family  there  are  two  or  more  paired  lateral  sessile  eyes,  in  addition  to  a 
large  median  eye,  which  is  situated  near  the  base  of  the  rostrum,  and  is  more  or  less 
prominent,  and  covered  by  an  excessively  convex  lens. 


Pontella,  Dana. 

Pontia,  Mine-Edwards,  Hist.  Nat.  des  Crust.,  1828.1 
Pontella,  Dana,  Amer.  Journ.  Sci.,  1846. 

„         Glaus,  Hie  frei  lebenden  Copepoden,  1863. 

„        Brady,  British  Copepoda,  1878. 
Pontcllina,  Claus  (in  part),  Die  frei  lebenden  Copepoden,  1863. 
Monops,  Lubbock,  Ann.  and  Mag.  Nat.  Hist.,  1853. 
Labidoeera  (Iva,  Ivella),  idem,  ibidem,  1853. 

Head  distinct  from  the  thorax,  fourth  and  fifth  thoracic  segments  coalescent. 
Abdomen  of  the  male  five-  (sometimes  three-  or  four-)  of  the  female  two-  or  three- 
jointed.  Anterior  antennae  twenty-one  to  twenty-four-jointed  ;  sixth  and  seventh  joints 
either  coalescent  or  distinct ;  right  antenna  of  the  male  more  or  less  swollen  in  the 
middle  from  the  thirteenth  to  the  sixteenth,  and  hinged  (usually)  between  the  nineteenth 
and  twentieth  joints;  seventeenth,  eighteenth,  and  nineteenth  united  into  one  long  joint 
which  bears  a  serrated  plate  on  its  inner  margin,  twentieth  and  twenty-first  joints  also 
coalescent  and  serrated.  Posterior  antennas  bearing  a  large  secondary  branch.  Man- 
dibles well-developed,  strongly  toothed  at  the  extremity,  and  bearing  a  palp  composed 
of  a  large  basal  joint  and  two  short  branches.  Maxillae  well-developed,  composed  of 
a  broad,  prehensile,  or  chewing  portion,  and  a  large  three-lobed  palp.  Anterior  foot-jaw 
robust,  with  strongly  plumose  setae;  basal  portion  of  the  posterior  foot-jaw  stout,  divided 
at  the  apex  of  the  inner  margin  into  three  (often  indistinct)  digits,  which  bear  about  six 
strongly  plumose  setae;  apical  portion  much  more  slender,  elongated,  four-jointed,  seti- 
ferous.2  Inner  branches  of  all  the  swimming  feet  (except  occasionally  the  first)  two- 
jointed.  Fifth  pair  of  feet  in  the  male  adapted  for  clasping,  that  of  the  right  side 
usually  larger  than  the  left.  Lower  eye  stalked;  two  upper  eyes  often  coalescent, 
composed  of  numerous  refracting  bodies,  with  two  large,  simple,  more  or  less  closely 
approximated  lenses. 

Dana  (1852)  has  proposed  to  divide  the  genus  Pontella  into  three  sub-genera, 
characterised  as  follows  : — 

'  1.   Calanopia. — Including  the  Calanoid  Pontellae,  in  which  the  anterior  antennae  are 
situated  as  in  Calanus,  with  the  tips  not  anterior  to  the  line  of  the  front ;  the  anterior 

1  This  generic  name,  though  prior  in  date,  is  discarded,  having  been  already  used  by  Fabricius  for  a  lioiius  of 
Lepidoptera. 

2  The  details  of  the  mouth-organs,  &c,  given  in  PI.  XXXIX.  (Pontella  hi  byt  ri)  represent  the  typical  generic  structure. 
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branch  of  the  posterior  antennae  have  but  three  setae  at  the  apex  ;  the  inferior  eyes  are 
quite  small.     This  sub-genus  may  include  some  species  referred  to  Hemicalanus. 

"  2.  Pontdlina. — Antennas  of  second  pair  having  five  setae  at  the  apex  of  the  anterior 
or  smaller  branch  ;  head  either  side  unarmed. 

"  3.  Pontella. — Antennae  as  in  the  last ;  head  either  side  armed  with  a  reversed  spine. 
The  Pontia  atlantica  of  Edwards  is  of  this  kind.  In  this  division  the  second  of  the 
caudal  setae  is  considerably  longer  (one-fourth  at  least)  than  the  others  (in  most,  if  not 
all  cases),  which  is  not  true  of  the  preceding  sub-genus  Pontellina." 

Again,  Sir  John  Lubbock 1  has  proposed  two  new  genera — Labidocera  and  Monops — ■ 
with  three  sub-genera,  Labidocera,  Ivella,  and  Iva.  The  generic  and  sub-generic  defini- 
tions are  as  follows  : — - 

"Labidocera. — Rostrum  furcatum;  antenna  antica  maris  dextra  geniculans,  tumida, 
lamellis  lobulisve  dentatis  instructa.  Oculi  superiores  duo.  Oculi  inferiores  nulli  ? 
(Vphalothorax  7-articulatus.  Pes  posticus  maris  dexter,  prehensilis.  Abdomen  maris 
4-articulatum,  feminse  2-articidatum. 

"  Sub-genera  : — 1.  Labidocera. — Antenna  antica  maris  dextra  duabus  serratis  lamellis 
instructa.  Spina  prehensilis,  parva,  rigido  crini  similis.  Pes  thoracicus  quintus  sinister, 
parvus,  ramum  internum  2-articulatum,  ad  apicem  annulatum  gerens.  2.  Ivella. — 
Antenna  antica  maris  dextra  tribus  dentatis  lobulis  instructa.  Spina  prehensilis,  magna. 
Pes  thoracicus  quintus  sinister,  magnus,  fortis,  ad  apicem  acutus  et  corneus,  ramum 
internum  non  gerens.  3.  Iva. — Antenna  antica  maris  dextra  quatuor  dentatis  lamellis 
instructa,  tumidissima.  Spina  prehensilis,  maxima,  annulata.  Pes  thoracicus  quintus 
sinister,  magnus,  ad  apicem  tumidus,  papillosus. 

"  Monops. — Rostrum  furcatum.  Antenna  antica  maris  dextra  geniculans,  tumida. 
Oculi  superiores  nulli.  Oculus  inferior  unicus.  Pes  posticus  maris  dexter  crassus 
prehensilis." 

The  characters,  however,  upon  which  these  divisions  are  based,  though  useful  as 
affording  specific  distinctions,  utterly  break  down  when  applied  to  larger  groups.  It  has 
been  already  shown  that  Dana's  two  species  of  Calanopia  belong  really  to  distinct 
genera,  and  would  scarcely  have  been  brought  together  if  the  characters  of  the  mouth- 
organs  and  feet,  as  well  as  the  eyes  and  antennas,  had  been  taken  into  account.2  For  the 
same  reason,  Sir  John  Lubbock's  genera  and  sub-genera  appear  to  me  quite  untenable. 
The  restriction  of  the  generic  term  Pontellina  as  proposed  by  Dr.  Claus,  to  species  having 
a  rostral  lens,  lateral  upper  eyes,  lateral  spines  on  the  head,  and  a  six-jointed  apex  to  the 
posterior  foot-jaw,  will,  I  suspect,  also  be  found  impracticable ;  at  any  rate  if  the 
subordinate  character  of  a  three-jointed  inner  branch  to  the  first  foot  is  to  be  taken  in 

i  Ann.  and  Mag.  Nat.  Hist.,  March,  August,  and  September  1853. 

2  It  will  lie  seen  that  though  I  adopt  this  term  Calanopia  for  a  genus  of  which  Calanopia  clliptka,  Dana,  is  the  type, 
I  depend  for  its  diagnosis  on  characters  entirely  distinct  from  those  originally  proposed. 
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conjunction  with  the  rest.  Amongst  the  Challenger  species  it  will  be  seen  that  the  six- 
jointed  apex  occurs  not  infrequently  with  a  two-jointed  inner  branch  of  the  first  foot, 
though,  as  regards  the  character  of  the  eyes,  I  am  not  able  to  speak  certainly,  owing  to  the 
action  of  spirit  on  the  specimens. 

*  Head  without  lateral  spines  ;  apex  of  posterior  foot-jaw  four  jointed. 
1.  Pontella  acuta,  Dana  (PL  XXXVI.  figs.  1-12). 

Pontellina  acuta,  Dana,  Crust.  TJ.  S.  Expl.  Exped.,  p.  1150,  pi.  bexx.  fig.  12,  a.-c. 

Length,  l-6th  of  an  inch  (4-2  mm.).  Cephalothorax  stout,  cylindrical,  posterior 
angles  strongly  produced  and  spined,  that  of  the  right  side  in  the  male  twisted  (fig.  10); 
head  transversely  sulcate  in  the  middle,  rostrum  trifid,  the  two  lateral  segments  larger 
and  curved  slightly  downwards,  the  central  standing  straight  up,  so  as  to  appear  single 
when  seen  in  front  or  behind.  Anterior  antennas  (fig.  2)  twenty-one-jointed,  rather 
longer  than  the  cephalothorax,  densely  setose  towards  the  base;  that  of  the  right  side 
(fig.  3)  in  the  male  has  the  central  joints  considerably  swollen;  the  two  denticulated 
plates  produced  at  the  extremities,  teeth  short  and  stout  (figs.  4,  5),  those  of  the  upper 
plate  acute,  of  the  lower  squared  at  the  apices.  Inner  branches  of  all  the  swimming 
feet  two-jointed.  The  terminal  spines  of  the  swimming  feet  are  somewhat  dagger-shaped, 
and  have  a  wide  pellucid  outer  border,  which  is  very  minutely  pectinated  ;  the  marginal 
spines  short,  lancet-shaped,  with  pellucid,  finely  pectinated  edges.  Fifth  pair  of  feet  in 
the  female  two-branched  (fig.  9),  both  branches  one-jointed,  the  outer  twice  as  long 
as  the  inner,  with  three  strong  spines  on  the  outer  margin,  and  three  at  the  apex  ;  inner 
branch  divided  apically  into  two  teeth.  The  fifth  feet  in  the  male  (fig.  8)  are  unbranched, 
that  of  the  right  side  having  the  first  two  joints  long  and  simple,  the  following  joint 
fan-shaped,  and  ending  in  a  large  pear-shaped  claw;  the  three  joints  of  the  left  side 
are  nearly  simple,  the  third  bearing  three  or  four  curved  apical  claws,  and  a  stouter 
one  on  the  outer  margin  ;  the  inner  margin  is  fringed  wdth  delicate  hairs.  Abdomen 
of  the  female  three-jointed,  of  moderate  length,  not  quite  half  as  long  as  the  cephalo- 
thorax, last  joint  about  equal  in  length  to  the  caudal  stylets;  last  joint  of  the  male 
abdomen  scarcely  half  as  long  as  the  stylets.  The  first  abdominal  somite  bears  at  the 
apex  of  the  right  margin  two  spine-like  processes,  one  of  which  in  the  female  is  very 
large  (fig.  11).  Caudal  segments  about  twice  as  long  as  broad;  setae  subequal,  shorter 
than  the  abdomen.  In  the  female  the  basal  halves  of  the  second,  third,  and  fourth  setae 
(counting  from  the  outside)  are  much  dilated  (fig.  12),  the  dilated  portion  of  the  second 
gradually  tapering  away,  those  of  the  third  and  fourth  ending  abruptly;  all  tie  setae 
in  their  slender  portions  are  densely  plumose  ;  those  of  the  male  are  all  spathulate 
towards  the  base,  but  not  abruptly  dilated  as  in  the  female.     The  anterior  eyes  are 

(ZOOL.    CHALL.    EXP. PART   XXIII. — 1883.)  Z   12 
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situated  near  the  base  of  the  rostrum ;  in  the  female  they  are  of  moderate  size  and 
distant;  in  the  male  large  and  elosely  approximated. 

Habitat. — Off  Port  Jackson,  Australia  ;  off  Sibago  Island  and  in  other  places  amongst 
the  Philippine  Islands,  and  in  the  Arafura  Sea,  September  13,  1874. 

Though  Prof.  Dana  passes  without  notice  the  peculiar  tail  seta?  and  remarkable 
trifid  beak  of  this  species,  many  of  the  other  characters  figured  and  described  by  him  as 
pertaining  to  Pontellina  acuta  (as,  for  instance,  the  fifth  foot  of  the  male  and  the 
twenty-one-  and  twenty-two-jointed  antennae)  are  so  peculiar  and  so  exactly  similar  to 
those  of  the  specimens  now  under  consideration,  that  it  seems  almost  certain  that  the 
species  referred  to  in  both  cases  are  the  same.  The  two  lateral  spines  of  the  rostrum, 
though  large,  may  easily  be  overlooked  in  certain  positions  of  the  animal.  Dana's 
measurement,  1-1  Oth  of  an  inch,  is  much  less  than  mine,  but  a  similar  discrepancy  occurs 
in  many  other  cases.  Dana's  specimens,  like  ours,  were  obtained  in  the  Eastern  Seas  : — 
"  East  Indies,  off  the  south-east  end  of  Mindoro,  and  in  the  China  Sea."  It  should  be 
noted  that,  owing  to  the  position  in  which  the  animal  is  drawn,  the  eyes  in  fig.  1  do 
not  appear  so  far  distant  as  they  ought  to  do. 

2.  Pontella  detruncata,  Dana  (PL  XXVI.  figs.  8-15  ;  PI.  XLV.  fig.  20). 

Pontellina  detruncata,  Dana,  Crustacea,  U.  S.  Expl.  Exped.,  p.  1143,  pi.  Ixxx.  fig.  7,  a.-i. 

Length,  l-8th  of  an  inch  (3  mm.).  Head  subtruncated  and  obscurely  angular  in 
front,  posterior  angles  of  the  ccphalothorax  rounded  off  or  angular,  not  produced  into 
long  spines ;  rostrum  furcate,  of  moderate  length.  Anterior  antennae  twenty-two- 
jointed,  densely  clothed  externally  with  long  setae  towards  the  base,  and  on  the  inner 
aspect  in  the  same  region  fringed  with  numerous  delicate  hairs  (fig.  8) ;  the  right 
anterior  antenna  of  the  male  (figs.  9,  10,  11)  is  much  swollen  in  the  middle,  and  bears 
three  denticulated  plates,  the  uppermost  and  lowest  having  produced,  rounded,  and 
thickened  extremities  ;  the  denticulations  of  all  three  plates  differ  somewhat  in  character, 
those  of  the  upper  plate  being  slender  and  recurved  and  graduated  in  length  from  the 
middle  to  each  extremity  ;  in  the  middle  plate  the  teeth  are  straight  and  sharp,  each  set 
upon  a  distinct,  enlarged  base,  while  those  of  the  last  plate  are  short,  stout,  and 
triangular.  Inner  branches  of  the  swimming  feet  all  two-jointed,  spines  as  in  the 
preceding  species,  but  rather  more  slender.  Fifth  pair  of  feet  in  the  male  (fig.  13)  one- 
branched  ;  first  two  joints  of  the  right  limb  simple,  third  joint  produced  at  the  basal 
angle  into  a  stout,  claw-like  prominence,  and  armed  at  the  apex  with  a  long,  slender, 
curved  claw,  which  bears  three  slender  marginal  setae ;  the  left  limb  is  simple,  but  is 
provided  at  the  apex  with  four  slender,  curved,  claw-like  appendages,  and  has  its  margin 
finely  setose.  Fifth  pair  of  the  female  (fig.  12)  almost  rudimentary,  cylindrical,  slightly 
denticulated  at  the  apices  ;  the  penultimate  joint  bears  an  internal  branch  composed  of 
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one  minute  joint.  The  last  joint  of  the  abdomen  is  in  both  sexes  (figs.  14,  15)  very  Binall, 
shorter  than  the  caudal  stylets,  which  are  about  as  broad  as  long;  terminal  seta' 
subequal,  as  long  as  the  abdomen,  and  alike  in  both  sexes.  Eyes  three,  the  upper  pail 
large  and  closely  approximated. 

Habitat. — Pacific,  400  miles  south  of  Hawaii,  and  north  of  the  Sandwich  Islands, 
moderately  abundant ;  Atlantic  off  Buenos  Ayres  ;  and  off  St.  Vincent,  Cape  Verde. 

The  type  specimens  of  this  species  were  taken  in  various  parts  of  the  Pacific,  and  are 
evidently  identical  with  those  here  described.  Dana's  figures  of  the  female  fifth  foot, 
however,  do  not  agree  with  mine,  nor,  as  usual,  do  our  measurements  coincide,  the 
length  of  the  types  being  given  as  1-1 2th  to  1-lGth  of  an  iueh.  The  colour  is  said 
by  Dana  to  be,  like  most  of  the  Pontella,  bluish  ;  but  this  I  have  no  means  of  con- 
firming, spirit  specimens  only  having  come  under  my  notice. 

3.  Pontella  acutifrom,  Dana  (PI.  XXXV.  figs.  1-13). 

Pontellina   acutifrom,   Dana,  Crustacea,  U.  S.  Exp].  Exped.,  p.   1149,  pi.  lxxx.  fig.   11,   a.-h. 

(1852). 
Pontella  bairdii,  Lubbock,  Ann.  and  Mag.  Nat.  Hist.,  second  series  (1853),  vol.  xii.,  p.  117,  pi.  v. 

figs.  1-6. 
IPontia  edwardsii,  Krb'yer,  Nat.    Hist  Tidskr.,  2  Rsekke,  Bind  ii.  (1846-9),   p.    599,  pi.   vi. 

figs.  8-11. 

Length,  l-6th  of  an  inch  (4'2  mm.).  Cephalothorax  elongated,  cylindrical,  tapering 
towards  each  extremity,  posterior  lateral  angles  produced  and  acutely  angular,  head 
pointed  in  the  middle,  transversely  sulcate,  rostrum  of  moderate  length  and  furcate. 
Anterior  antennae  as  long  as  the  cephalothorax  (fig.  3),  twenty-four-jointed,  third  to 
twelfth  joints  densely  clothed  with  long  hairs  on  the  outer  and  finely  setose  on  the  inner 
margin ;  right  antenna  of  the  male  (figs.  4-7)  moderately  swollen  in  the  middle,  two 
denticulated  plates  terminating  above  and  below  in  very  long  free  extremities;  the 
upper  of  those  curved  processes  bites  against  a  small  tooth  attached  to  the  base  of  the 
preceding  antennal  joint  (fig.  6) ;  inner  branches  of  all  the  swimming  feet  two-jointed  ; 
marginal  spines  of  the  outer  branches  lancet-shaped  and  duplicated  (fig.  8),  terminal 
spines  as  in  Pontella  detruncata,  Fifth  pair  of  feet  in  the  male  (fig.  10)  having  the 
third  joint  of  the  right  side  irregularly  quadrate,  and  produced  at  the  base  so  as  to  form 
an  immovable  claw,  bearing  at  the  apex  a  stout  subpyriform  claw  ;  the  basal  joint  of  the 
left  side  has  a  peculiar  twisted  and  laciniated  appendage  (penis  :) ;  the  terminal  joint 
finely  setose  and  bearing  two  small  apical  claws.  Fifth  pair  of  feet  in  the  female  (fig.  9) 
simple,  last  joint  elongated  and  trifid  at  the  apex,  penultimate  joint  bearing  a  rudiment- 
ary one-jointed  internal  branch.  The  first  segment  of  the  female  abdomen  (fig.  12)  is 
usually  very  tumid,  the  caudal  segments  not  much  longer  than  broad,  and  often  much 
projected  laterally  (perhaps  a  distortion),  that  of  the  right  side   bearing    two  srpines  on 


92  THE  VOYAGE   OF  H.M.S.    CHALLENGER. 

its  outer  margin,  and  having  the  three  outer  setae  dilated  and  spathulate  at  the  bases. 
The  setae  are  all  nearly  equal  in  length ;  those  of  the  left  segment  are  not  spathulate,  nor 
are  any  of  those  of  the  male  animal.  The  upper  eyes  are  closely  approximated,  larger  in 
the  male  than  in  the  female. 

Habitat. — Off  Port  Jackson,  Australia  ;  abundantly  between  Api  and  Cape  York  ; 
Philippine  Islands  (February  6,  1875)  ;  abundantly  in  the  Pacific,  north  of  the  Sandwich 
Islands  ;  in  several  gatherings  from  the  North  Atlantic  near  the  Cape  de  Verde  Islands, 
and  near  the  Ki  Islands,  Australasia.  This  appears  to  be  one  of  the  commonest  and  most 
widely-distributed  of  the  Pontellce,  and  there  can  be  no  doubt,  I  think,  of  the  identity  of 
the  species  described  separately  by  Prof.  Dana  and  Sir  John  Lubbock, 

4.  PonteUa  plumata,  Dana  (PI.  XXXVII.  figs.  1-11). 

Pontellina  plumata,  Dana,  Crustacea,  XL  S.  Expl.  Exped.,  p. 1135,.  pi.  Ixxix.  fig.  10,  a.-d. 
„       twrgida,  (J,  idem,  ibidem,  p.  1136,  pi.  Ixxix.  fig.  11,  a.b.,  fig.  12,  a.I>. 

Length,  I-12th  of  an  inch  (2-l  mm.).  Cephalothorax  of  the  female,  seen  from 
above,  very  broadly  ovate,  scarcely  twice  as  long  as  broad,  rounded  off  in  front,  posterior 
lateral  angles  rounded  or  scarcely  angulated,  rostrum  slender,  adpressed;  figure  of  the 
male  rather  less  tumid.  Anterior  antennae  (fig.  2)  about  as  long  as  the  body  of  the 
animal,  twenty-one-jointed  (?),  slender,  sparingly  setose,  most  of  the  joints  bearing  one 
or  two  small  apical  and  marginal  setae,  and  several  of  them — notably  the  fourth,  fifth, 
sixth,  thirteenth,  fourteenth,  fifteenth,  eighteenth,  and  twentieth,  having  also  single  long 
ciliated  setae,  the  last  joint  having  four  long  terminal  setae  of  the  same  character ;  the 
central  joints  of  the  right  antenna  in  the  male  (fig.  3)  are  very  much  and  abruptly 
swollen,  the  first  of  the  swollen  joints  bearing  a  rigid,  geniculated  seta,  the  last  a 
strong  tooth  and  a  series  of  fine  marginal  setae ;  the  limb  beyond  this  point — being  at 
least  half  its  length— is  divided  into  three  very  long  and  slender  joints,  the  first  of 
which  is  finely  setiferous  or  denticulated  throughout  its  entire  length,  while  the  next 
j  oint  bears  a  short,  sub-crescentic  series  of  about  twelve  similar  setae  on  its  upper  half ; 
between  these  two  joints  the  antenna  is  hinged.  The  setae  of  the  posterior  antennae  in 
the  female  (fig.  4)  are  profusely  plumose,  remarkably  long,  and  reaching,  in  the  natural 
position  of  the  limb,  nearly,  if  not  quite  to  the  extremity  of  the  body  of  the  animal 
(fig.  1)  ;  the  secondary  antennal  branch  is  about  half  as  long  as  the  primary.  The  two 
1  tranches  of  the  mandible-palp  are  respectively  two-  and  three-jointed  (fig.  5),  and  their 
setae  are  also  extremely  long.  Posterior  foot-jaw  very  small.  The  first  pair  of  swimming 
feet  (fig.  6)  has  its  inner  branches  three-jointed,  the  outer  marginal  spines  very  slender; 
the  terminal  spines  of  the  following  pairs  of  feet  (fig.  7)  are  straight  and  narrow,  with 
finely  pectinated  margins.  In  the  male,  the  fifth  foot  (fig.  9)  of  the  right  side  has  the 
third  joint  broadly  quadrate,  with  a  strong,  falcate,  lateral  process,  the  terminal  claw 
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very  stout  and  bent  almost  rectangularly  ;  the  foot  of  the  left  side  is  simple,  its  last  joint 
hearing  a  few  small  apical  setae.  The  fifth  pair  in  the  female  are  very  slender  (fig.  8), 
the  penultimate  joint  giving  attachment  to  two  slender,  one-jointed  branches,  the  inner 
short  and  bearing  two  small  apical  setae,  the  outer  about  thrice  as  long,  with  one  marginal 
and  four  long  apical  setae.  Abdomen  of  the  male  five-jointed  (fig.  11),  its  third  joint 
with  a  large  protuberance  on  the  right  side;  caudal  segments  rather  longer  than  broad, 
setae  five,  equal.  In  the  female  there  are  six  non-spathulate  tail  setae  (fig.  10),  the  second, 
counting  from  the  inside,  thinner  than  the  rest  and  not  ciliated. 

Habitat. — Off  Port  Jackson,  Australia;  between  Api  and  Cape  York;  between  Arrou 
and  Banda  ;  off  Kandavu,  Fiji ;  off  the  north  of  Papua  ;  off  the  Philippine  Islands  ;  and 
off  St.  Vincent,  Cape  Verde. 

This  seems  to  be  one  of  the  most  widely  distributed  of  the  pelagic  Entomostraca, 
though  seldom  or  never  occurring  in  very  large  numbers.  Prof.  Dana  gives  a  long 
list  of  localities  in  which  he  found  it,  and  I  do  not  doubt  that  the  form  named  by  him 
Pontellina  turgida  is  referable  to  the  male  of  Pontellina  plumata.  It  is  remarkable  that 
the  setae  of  the  mandibles  and  antennae,  which,  on  account  of  their  length  and  dense 
ciliation,  form  so  unique  a  feature  in  the  female,  are  of  no  great  length  and  scarcely  at  all 
plumose  in  the  male. 

**  Head  with  lateral  spines  ;  apex  of  posterior  foot-jaw  four-jointed. 

5.  Pontella  lasvidentata,  n.  sp.  (PI.  XXXVIII.  figs.  1-6). 

Length,  l-15th  of  an  inch  (1*6  mm.).  Cephalothorax  elongated,  cylindrical,  posterior 
angles  spinous,  that  of  the  right  side  doubly  spined ;  sides  of  the  head  produced  near 
the  front  into  two  recurved  spines.  Eight  anterior  antenna  of  the  male  (figs.  2  and  3) 
only  moderately  swollen,  one  joint  on  each  side  of  the  hinge  provided  with  a  minutely 
serrated  marginal  plate ;  at  the  proximal  extremity  of  the  upper  and  distal  extremity  of 
the  lower  plate  is  a  long,  adpressed,  curved  spine,  pointing  towards  the  apex  of  the 
antenna.  Swimming  feet  slender,  with  very  slender  terminal  spines.  Fifth  pair  of  feet 
of  the  male  (fig.  5)  one-branched,  that  of  the  right  side  doubly  hooked,  that  of  the  left 
terminating  in  three  unequal,  crooked  spines,  the  longest  of  which  (fig.  6)  has  a  villous 
enlargement  at  the  base. 

Habitat. — Taken  off  Sibago  Island,  Philippines,  October  23,  1874.  One  specimen 
only  was  found,  and  the  structure  of  the  lower  foot-jaw  was  not  accurately  noted. 

6.  Pontella  krbyeri,  n.  sp.  (PI.  XXXIX.  figs.  1-19). 

Length,  1-1  lth  of  an  inch  (2'3  mm.).  Cephalothorax  robust,  lateral  posterior  angles 
forming  stout  triangular  acuminated  processes.     Anterior  antennae  (fig.  2)  twenty-three- 
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or  twenty-four-jointed,  longer  than  the  cephalothorax,  the  basal  joints  very  indistinctly 
separated,  rather  sparingly  setiferous ;  right  antenna  of  the  male  (fig.  3)  having  two 
denticulated  joints,  the  proximal  end  of  the  first  plate  forming  a  free  sub-crescentic  or 
club-shaped  process,  which  bears  a  series  of  broad  recurved  teeth,  following  which  is  a 
row  of  six  or  seven  still  larger  spines,  graduated  in  size  from  the  middle,  where  tbey 
are  longest ;  the  teeth  of  the  main  portion  of  the  plate,  as  also  those  of  the  following 
joint,  are  very  fine  and  close-set;  the  antepenultimate  joint  is  produced  externally  into  a 
dagger-shaped,  adpressed  spine,  equal  in  length  to  the  penultimate  joint.  The  joints  of 
the  right  fifth  foot  in  the  male  (fig.  11)  are  all  broad  and  subquadrate,  the  third  bearing 
a  long  curved  terminal  claw,  and  a  similar  immovable  finger  at  its  upper  angle  ;  the  third 
joint  of  the  left  side  has  two  apical  spine-like  setae,  and  two  small  roughened  or  tuber- 
culated  finger-like  papillae  (figs.  12  and  13).  The  fifth  foot  in  the  female  (fig.  10) 
has  a  broad  quadrate  basal  joint,  to  which  are  attached  two  simple,  curved,  one-jointed 
branches,  the  inner  only  half  as  long  as  the  outer.  The  abdomen  of  the  male  (figs.  18,  19) 
is  five-jointed,  and  sometimes  has  the  ventral  angle  prominently  spined;  the  female 
abdomen  is  two-jointed  (figs.  14-17),  and  usually  has  the  lower  margins  of  the  segments 
irregularly  fimbriated  or  spinous  ;  the  first  segment  has  also  on  the  ventral  aspect  three 
or  four  slender  curved  processes  of  variable  size.  The  second  tail  seta,  counting  from 
the  inside,  is  usually  longer  than  the  rest. 

Habitat. — Arafura  Sea,  lat.  8°  S.,  long.  136°  K;  off  Sibago  Island  and  at  other  places 
amongst  the  Philippine  Islands. 

This  species — unless  two  or  three  are  here  mixed  up  under  one  specific  name — is 
subject  to  a  good  deal  of  variation,  especially  in  the  peculiar  distortions  or  outgrowths  of 
the  abdominal  somites,  some  of  which  are  figured  in  our  plate ;  the  fifth  pair  of  feet,  also, 
in  both  sexes,  presents  minor  variations  of  form. 

Several  species  very  nearly  allied  to  this  have  been  described  by  different  authors, 
but  none  of  them  seem  to  admit  of  complete  identification  with  it.  Among  its  very  near 
relatives  may  be  mentioned  Pontella  strenua  and  Pontella  valida,  Dana ;  Pontella 
helgolandica  and  Pontella  gigantea,  Claus,  and  Labidocera  darwinii,  Lubbock. 

***  Head  with  lateral  spines ;  apes  of  posterior  foot-jaw  six-jointed. 

7.  Pontella  elephas,  n.  sp.  (PI.  XXXVIII.  figs.  7-14). 

Length,  l-8th  of  an  inch  (3  mm.).  Cephalothorax  pointed  in  front,  with  recurved 
spines  on  each  side  of  the  head,  posterior  angles  rounded  off.  Anterior  antennae  shorter 
than  the  cephalothorax,  twenty- three-jointed  (fig.  8),  densely  setiferous  towards  the  base, 
more  sparingly  beyond.  Right  anterior  antenna  of  the  male  (fig.  9)  thick  and  short ;  the 
teeth  of  the  one  denticulated  plate  (figs.  10,  11)  are  short  and  stout,  and  blunt  at  the 
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apices  ;  the  two  joints  on  the  proximal,  and  one  on  the  distal  side  of  the  prehensile  plate, 
are  armed  with  curiously  liexuous,  blunt,  spine-like  processes,  and  some  of  the  ordinary 
setae  are  ringed.  The  fifth  pair  of  feet  in  the  male  (fig.  13)  are  small,  the  last  joint  of 
the  right  side  quadrilateral,  and  bearing  two  long  falcate  claws  ;  that  of  the  left  side 
has  a  few  short  blunt  apical  claws.  In  the  female,  the  fifth  foot  (fig.  12)  has  two  terminal 
branches,  the  inner  minute,  awl-shaped,  and  sometimes  bearing  a  slender  hair  at  the  apex, 
the  outer  much  longer  and  having  four  marginal  spines.  The  abdomen  of  the  female 
is  two-jointed,  the  first  joint  very  large  (fig.  14),  and  having  two  lateral  protuberances  ; 
the  caudal  setae  are  subequal,  about  as  long  as  the  abdomen ;  in  the  male  one  of  the  setae 
of  each  side  is  much  longer  than  the  rest. 

Habitat. — Only  very  few  specimens  of  this  species  were  observed  in  gatherings  from 
off  Sibago  Island,  and  other  localities  in  the  neighbourhood  of  the  Philippine  Islands. 
I  cannot  identify  these  with  any  described  species.  It  may  be  noted  that  the  jointing 
of  the  basal  part  of  the  anterior  antennae  is  often  very  indistinct,  as  in  other  species 
of  Pontella;  in  some  specimens  I  cannot  count  more  than  eighteen  or  nineteen  joints, 
nor  does  this  seem  to  depend  upon  immaturity. 

8.  Pontella  strenua,  Dana  (PI.  XLV.  figs.  16-19). 

Pomtellina  strenua,  Dana,  Crust.  U.  S.  Expl.  Exped.,  p.  1158,  pi.  lxxxi.  fig.  4,  a-d. 

Male. — Posterior  thoracic  angles  acutely  produced,  that  of  one  side  much  longer  than 
the  other ;  abdomen  five-jointed  ;  superior  eye  large,  and  situated  in  the  base  of  the 
rostrum,  inferior  two  in  number,  small,  remote,  and  a  little  behind  the  base  of  the  rostrum. 
The  joints  immediately  above  and  below  the  geniculation  of  the  right  anterior  antenna 
are  provided  with  strongly  pectinated  marginal  plates,  which  do  not  form  excurrent 
projections ;  near  the  extremity  of  the  distal  pectinated  plate  there  is,  however,  a  simple 
slightly  curved  spine  (fig.  16).  The  terminal  spines  of  the  swimming  feet  are  long  and 
slender,  and  not  so  finely  pectinated  as  usual  in  the  genus. 

Specimens  which  I  refer  to  this  species  were  taken  between  Sydney  and  "Wellington, 
and  at  night  in  the  South  Atlantic,  October  5,  1873,  near  lat.  28°  S.,  long.  30°  W.  The 
animals  were  not  perfect,  and  differed  slightly  in  some  particulars,  probal  dy  dependent 
on  age,  as  for  instance  in  the  shape  of  the  abdomen,  two  forms  of  which  are  shown  in 
figs.  18  and  19. 

9.  Pontella  inermis,  n.  sp.  (PL  XLV.  figs.  10-15). 

Length,  l-5th  of  an  inch  (5  mm.).  Head  separate  and  acutely  pointed  in  front, 
produced  behind  into  two  small  backward-pointing  lateral  spines;  eyes  two,  not  very 
widely  separated;  posterior  thoracic  angles  acute,  but  not  greatly  produced  (fig.    10). 
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Abdomen  of  the  male  (?)  four-jointed.  Anterior  antennae  twenty-three-jointed  on  the 
right,  twenty-four-jointed  on  the  left  side,  very  sparingly  setose  (figs.  11,  12),  the  joints 
indistinct  towards  the  base,  the  seventeenth  and  eighteenth  joints  of  the  right  side  are 
longer  than  the  neighbouring  joints,  and  the  eighteenth  bears  at  its  apex  a  not  very  long 
and  simple  spine,  but  there  is  no  distinct  geniculation  or  serratures.  The  marginal 
spines  of  the  swimming  feet  (fig.  14)  are  simple,  the  terminal  ones  dagger-shaped  and 
minutely  pectinated.  The  fifth  pair  of  feet  are  simple,  last  branch  three-jointed, 
terminal  joints  bearing  short  marginal  spines. 

This  species,  of  which  I  have  seen  only  two  examples,  was  taken  off  Ascension  Island 
(Station  344).  Except  for  the  swollen  and  spiniferous  right  antenna,  I  should  probably 
have  set  them  down  as  females,  the  characters  of  the  fifth  pair  of  feet  being  such  as  are 
commonly  found  in  that  sex.  There  is  an  appearance  of  immaturity  in  the  indistinct 
jointing  of  the  anterior  antennas,  but  the  size  of  the  animal  and  the  full  development  of 
the  swimming  feet  do  not  support  that  idea.  On  the  whole  it  seems  best  to  assign  the 
specimens  a  distinct  specific  name. 


10.  Pontella  securifer,  n.  sp.  (PL  XLV.  figs.  1-9). 

Eight  anterior  antenna  (fig.  1)  of  the  male  very  tumid  in  the  middle  (ninth,  tenth, 
and  eleventh  joints),  the  ninth  bearing  a  long  and  stout  spine,  the  twelfth  a  hatchet- 
shaped  process,  its  outer  margin  bordered  with  a  serrated  plate,  thirteenth  joint  simple, 
fourteenth  with  a  marginal  pectinated  plate,  last  joint  (fourteenth)  very  long  and  slender; 
a  geniculation  between  the  twelfth  and  thirteenth  joints.  Inner  branch  of  the  first  pair 
of  swimming  feet  three-jointed, — of  the  second,  third,  and  fourth  pairs  two-jointed  in 
both  sexes.  Abdomen  of  the  male  three-  (fig.  7),  of  the  female  (figs  8,  9)  two-jointed, 
very  short,  and  curiously  distorted.     Eostrum  and  eyes  (figs.  2,  3)  as  in  Pontella  strenua. 

I  have  seen  only  two  or  three  specimens  from  a  gathering  made  in  Mid-Pacific, 
August  and  September  1875. 


11.  Pontella  magna,  Lubbock 

LaUdocera  magna,  Lubbock,  Ann.  and  Mag.  Nat.  Hist.,  ser.  2,  vol.  xi.  (1853),  p.  208,  pi.  x. 
figs.  8-11." 

A  few  specimens  occurred  in  a  gathering  from  the  South  Atlantic  (lat.  37°  38'  S., 
long.  39°  36'  W.).  Sir  John  Lubbock's  specimen  was  also  from  the  South  Atlantic,  lat. 
18°  40'  S.,  long.  2°  30'  W. 
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Family  II.   Cyclopid^;,  Baird  (in  part). 

Body  elongated,  in  general  outline  similar  to  that  of  the  Calanidas  ;  anterior  antennas 
of  moderate  length,  rarely  longer  than  the  cephalothorax  ;  those  of  the  males  alike  on 
both  sides,  and  geniculate^  for  clasping;  posterior  four-jointed,  and  without  a  secondary 
branch.  Mandibular  and  maxillary  palps  well  developed  or  occasionally  rudimentary. 
Foot-jaws  much  like  those  of  the  Calanidse.  First  four  pairs  of  feet  alike,  two-branched, 
and  adapted  for  swimming  only ;  fifth  pair  rudimentary,  alike  in  both  sexes.  Heart 
wanting.     Eyes  of  the  two  sides  coalescent  in  the  median  line.     Ovisacs  two. 

The  absence  of  an  internal  branch  of  the  posterior  antenna,  the  rudimentary  character 
of  the  fifth  foot,  alike  in  both  sexes,  and,  in  the  male  the  modification  of  both  right 
and  left  anterior  antenna?,  to  act  as  clasping  organs,  distinguish  this  Family  from  those 
already  described,  while,  from  the  Harpacticidas  it  is  separated  chiefly  by  the  structure  of 
the  foot-jaws  and  first  pair  of  swimming  feet.  Except  the  genus  Oithona,  no  members 
of  the  Family  have  been  observed  in  the  Challenger  gatherings. 


Oithona,  Baird,  1843. 

Body  much  elongated,  slender ;  head  quite  distinct  from  thorax.  Anterior  antennas 
long  and  slender.  Mandible-palp  elongated,  two-branched ;  secondary  branch  composed 
of  several  joints.  Maxillae  stout,  and  provided  with  a  short  two-branched  palp.  First 
pair  of  foot-jaws  long  and  slender,  four-jointed  (not  unlike  those  of  Calanus) ;  second 
pair  also  as  in  Calanus,  but  indistinctly  jointed.  All  the  branches  of  the  first  four 
pairs  of  feet  are  three-jointed;  fifth  pair  rudimentary,  bearing  two  small  setiferous 
papillae. 

This  genus  partakes  of  the  characters  both  of  the  Cyclopidas  and  Calanidas,  and  is 
perhaps  in  general  appearance  more  like  Acartia  (Dias)  than  any  other  genus  ;  in  this 
situation  it  was  placed  by  Dana.  But  inasmuch  as  some  of  the  most  important  features 
of  the  Cyclopidas  are  present  in  Oithona,  it  seems  best  to  consider  it  as  belonging  to  (hat 
Family.  The  geniculated  form  of  both  anterior  antennas  in  the  male,  the  absence  of  a 
secondary  branch  in  the  posterior  antennas,  the  very  rudimentary  form  of  the  fifth 
pair  of  feet,  and  the  presence  of  two  ovisacs,  are  all  characters  in  which  it  agrees  with 
Cyclops*     The  structure  of  the  internal  organs  also  conforms  to  that  of  Cyclops. 


Oithona  challengerii,  n.  sp.  (PI.  XL.  figs.  1-10). 

Length,  1-1 4th  of  an  inch  (l'S  mm.).     Cephalothorax  narrow,   tapered  towards  the 
anterior  extremity,  and  produced  into  a  curved  beak  (fig.  2)  ;  abdomen  nearly  as  long 
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the  ceplialotliorax,  very  narrow,  and  equal  in  diameter  throughout  its  entire  length,  five- 
jointed,  the  various  joints  nearly  equal  in  length.  Anterior  antennae  (fig.  l)  composed 
of  thirteen  joints,  of  which  the  second  and  third  and  the  last  four  are  very  short  and 
nearly  equal,  the  fourth,  fifth,  and  ninth  being  the  longest ;  the  proportionate  lengths  of 
the  joints  are  approximately  as  follows:—^  \  \  \  \  \  \  \  9.  ™  l\  l\  P  The  limb  bears 
about  twelve  very  long  and  slender  setae.  The  maxilla  (fig.  4)  has  a  stoutly  armed 
prehensile  portion  and  a  well-developed  palp,  to  which  is  attached  a  trisetose  branchial 
(?)  plate.  The  first  pair  of  swimming  feet  (fig.  7)  has  both  branches  three-jointed, 
the  outer  branch  bearing  a  marginal  series  of  small  aculeated  spines  ;  the  branches  of  the 
following  three  pairs  are  also  three-jointed  (fig.  8),  but  have  no  marginal  spines.  The 
terminal  spines  of  all  the  feet  are  excessively  long  and  slender,  and  are  finely  pectinated 
on  the  outer  margin.  The  fifth  foot  (figs.  1,  9,  10)  consists  of  a  small  tubercle,  to 
which  are  attached  two  long  biarticulate  setae.  Caudal  segments  slightly  divergent, 
nearly  as  long  as  the  preceding  abdominal  segment,  each  bearing  six  plumose  setse, 
four  of  which  are  about  as  long  as  the  abdomen;  one  of  these  arises  from  near  the  base 
of  the  external  margin  ;  two  others — the  innermost  and  outermost  of  the  apical  series — 
are  much  shorter  than  the  rest. 

Dana  has  described  three  species  of  Oiihona,  Claus  two,  and  Boeck  two,  but  none  of 
these  seem  quite  to  agree  with  the  form  which  occurs  in  several  of  the  Challenger 
gatherings.  The  animal,  however,  is  so  fragile,  and  so  difficult  of  examination,  that  it  is 
quite  possible  that  errors  of  observation  may  have  affected  the  descriptions  both  of 
myself  and  other  authors.  But,  so  far  as  I  can  make  out,  the  antennas  of  this  species  are 
certainly  thirteen-jointed.  Dana  assigns  only  seven  joints  to  those  of  all  his  species,  and 
I  cannot  but  think  that  he  must  have  failed  to  observe  them  correctly.  Claus's  species 
have  respectively  ten  and  twelve  joints.  The  present  species  approaches  most  closely  to 
Oiihona  spinirostris,  Claus,  and  perhaps  to  Oiihona  setic/er,  Dana,  but  the  differences  are 
too  considerable  to  allow  of  our  safely  referring  it  to  either  of  these.  Though  examples 
of  Oithona  were  noticed  in  very  many  of  the  surface-gatherings  of  the  Challenger, 
I  have  not  been  able  to  recognise  differences  requiring  their  reference  to  more  than  one 
species.  The  form  doubtfully  referred  in  the  general  list  of  species  (p.  5)  to  Oithona 
spinirostris,  Claus,  I  cannot  on  re-examination  distinguish  from  the  present  species. 

Specimens  which  I  refer  to  this  species  were  found  in  the  produce  of  the  surface-net 
from  the  following  localities  : — Oft'  the  south  of  Papua  ;  off  Port  Jackson,  Australia ;  wTest 
of  the  Philippine  Islands  (Station  206) ;  in  Hilo  Harbour,  Sandwich  Islands,  abundantly; 
in  hit.  42°  32'  S.,  long.  56°  27'  AV.  (Station  318);  kit,  32°  24'  S.,  long.  13°  5'  W.  (Station 
335);  kit,  12°  1G'  S.,  long.  13°  44'  W.  (Station  341);  kit,  9°  43'  S.,  long.  13°  51'  W. 
(Station  342)  ;  in  all  the  Stations  between  kit,  3°  10'  N.,  long.  14°  51'  W.;  and 
kit.  10°  55'  K,  long.  17°  46'  W.  (Stations  348-352);  and  in  lat.  26°  21'  N.,  long. 
33°  37'  W.  (Station  353). 
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Family  III.   Harpacticid/E,  Claus. 

Body  cylindrical,  or  occasionally  depressed.  Abdomen,  in  most  cases,  not  sharply 
separated  from  the  cephalothorax.  Anterior  antennae  short,  composed  of  few  (4-10) 
joints,  and  scarcely  ever  reaching  beyond  the  posterior  margin  of  the  first  body-segment  ; 
in  the  male  adapted  on  both  sides  for  clasping.  Posterior  antennae  two-  to  four-jointed, 
and  provided  with  a  small  one- to  four-jointed  secondary  branch.  Mandibles  strongly 
toothed ;  palp  either  simple,  consisting  of  one  or  two  joints,  or  more  complex,  and 
composed  of  a  basal  portion  with  two  branches.  Maxillae  usually  well  developed, 
consisting  of  a  dentated  cutting  segment  and  a  more  or  less  complex  palp,  which  is  made 
up  of  several  setiferous  digits,  arranged  in  a  somewhat  radiated  manner.  Anterior  foot- 
jaws  armed  at  the  apex  with  several  strong  teeth,  and  on  the  inner  margin  with  several 
(usually  three)  wart-like,  setiferous  processes.  Posterior  foot-jaw  sometimes  foot-like, 
but  mostly  in  the  form  of  a  prehensile  hand.  First  pair  of  feet  mostly  different  from  the 
following  pairs,  and  converted  into  a  prehensile  apparatus  ;  second,  third,  and  fourth  pairs 
adapted  for  swimming ;  fifth  pair  two-jointed,  foliaceous,  different  in  the  two  sexes,  the 
basal  joint  usually  dilated  and  embracing  the  smaller  apical  joint.  Eyes  as  in  Cyclops. 
Heart  wanting,  copulative  organs  in  the  female  symmetrical,  in  the  male  usually 
asymmetrical.     Ovisac  single,  or  rarely  double. 

The  number  of  Harpacticidae  taken  during  the  cruise  is  very  inconsiderable,  belonging 
to  eight  different  genera,  and  as  many  species.  The  genera  represented  are  the  following: 
— Ectinosoma,  Pseudothalcstris,  Zaus,  Miracia,  Machairopus,  Pontostratiotes,  Gonio- 
psyllus,  and  Setella ;  of  these  all  but  Ectinosoma,  Zaus,  Miracia,  and  Setella  are  new. 

Ectinosoma,  Boeck. 
Ectinosoma,  Boeck,  Oversigt  Norges  Copepoder,  1864. 

Body  much  elongated,  slender ;  abdomen  not  separated  from  the  thorax  by  any 
distinct  constriction,  and  remaining  unflexed  on  the  body  after  death.  Head  small, 
united  with  the  first  thoracic  segment.  Anterior  antennae  very  short,  much  attenuated 
towards  the  apex,  five-  to  seven-jointed,  bearing  numerous  long  setae.  Posterior  antennae 
much  larger  and  stronger,  three-jointed,  and  bearing  on  the  first  joint  a  long  two-  or  three- 
jointed  secondary  branch  ;  the  last  joint  bears  several  strong,  spine-like  plumose  hairs. 
Mandible  slender,  deeply  cleft  at  the  apex ;  palp  large,  two-jointed,  bearing  several  long 
setae,  and  a  short,  simple,  secondary  branch,  which  arises  from  the  first  joint.  Basal  joint 
of  the  maxilla  strongly  clawed,  palp  divided  into  numerous  marginal  setiferous  lobes. 
Anterior  foot-jaws  two-jointed,  broad,  provided  with  two  strong  terminal  claws  and 
marginal  setae  ;  posterior  three-jointed,  long  and  slender,  second  joint  the  longest.  Four 
pairs  of  swimming  feet,  all  nearly  alike,  two-branched,  each  branch  composed  of  three  nearly 
equal  joints.     Each  foot  of  the  fifth  pair  is  composed  of  two  angular  setiferous  lamina'. 
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Ectinosoma  atlanticum  (?)  (Brady  and  Robertson),  (PI.  IV.  figs.  10-14). 

Microsetella  atlantica,  B.  and  B.,  Aim.  and  Mag.  Nat.  Hist.,  ser.  4,  vol.  xii.  p.   130,  pi.  ix. 

figs.  11-1G  (1873). 
Ectinosoma  atlanticum,  Brady,  Monograph  of  the  British  Copepoda,  vol.  ii.  p.  13,  pi.  xxxviii. 

figs.  11-19. 

Length,  l-45th  of  an  inch  ('53  mm.).  Body  very  slender,  almost  linear,  much 
attenuated  both  behind  and  in  front ;  tail-segments  very  short  and  divergent.  First 
four  pairs  of  feet  long  and  slender  (fig.  12),  outer  branches  slightly  shorter  than  the 
inner,  each  joint  bearing  a  long,  slender,  apical  spine,  and  pectinated  on  its  outer  edge  ; 
median  joint  only  of  the  inner  branch  pectinated.  Fifth  pair  of  feet  (fig.  13)  rudi- 
mentary, two-jointed  ;  internal  portion  of  the  basal  joint  produced  nearly  as  far  as  the 
apex  of  the  second  joint,  and  bearing  two  apical  setas,  one  of  which  is  very  long  ;  second 
joint  smaller,  and  bearing  two  long  and  one  or  two  very  short  setse.  Caudal  segments 
bearing  two  principal  setse,  one  of  which  is  longer  than  the  body  of  the  animal,  the  other 
about  half  as  long.  The  posterior  borders  of  the  last  three  abdominal  segments  are  finely 
and  densely  pectinated  (fig.  14). 

The  foregoing  imperfect  description  gives,  with  as  much  accuracy  as  could  be  obtained 
from  observation  of  only  a  single  specimen,  the  characters  of  the  species.  Though 
differing  very  slightly  from  those  of  Ectinosoma  atlanticum,  I  cannot  venture  on  such 
slender  grounds  to  assign  to  this  single  example  a  new  specific  name.  It  was  taken  in 
the  tow-net  down  to  200  fathoms,  on  the  9th  of  April  1876,  in  lat.  3°  10'  N.,  long.  14° 
51'  W.  (near  Ascension  Island). 

Dr.  Giesbrecht  has  recently1  proposed  to  split  up  the  genus  Ectinosoma,  leaving  in  it, 
if  I  rightly  understand  him,  only  one  species,  Ectinosoma  gothiceps,  Giesbrecht.  But 
the'  grounds  for  this  proposal  are  as  yet  given  only  in  a  very  cursory  way,  and,  so  far  as 
I  can  judge,  are  insufficient.  Should  the  present  species  eventually  be  assigned  to  a 
different  genus,  the  name  Microsetella  (withdrawn  in  the  Monograph  of  the  British 
Copepoda)  must  be  reinstated. 


Pseudothalestris,  n.  gen. 

Like  Tlialestris,  except  as  to  the  structure  of  the  first  pair  of  feet,  in  which  the  outer 
branch  is  very  short  and  only  two-jointed,  the  inner  branch  long,  three-jointed,  having 
the  first  joint  very  long,  the  second  and  third  rudimentary. 

1  VorlSufige  Mittheilung  aus  einer  Arbeit  iiber  die  frei  lebenden  Copepoden  des  Kieler  Hafens  Zool.  of  Anzeiger, 
No.  83,  1881. 
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Pseudothalestris  imbricata,  n.  sp.  (PI.  XLII.  figs.  1-8). 

Male. — Anterior  antenna  (fig.  1)  eight-jointed,  moderately  sctiferous,  and  provided 
with  a  long  and  stout  olfactory  filament.  Inner  branch  of  posterior  antenna  (fig.  2) 
small,  two-jointed.  Hand  of  the  posterior  foot-jaw  (fig.  3)  oval  and  armed  with  one  seta 
on  the  inner  margin,  terminal  claw  long  and  slender.  Peduncle  of  the  first  pair  of  feet 
(fig.  4)  armed  at  the  base  of  the  inner  branch  with  a  crescentic  series  of  stout  teeth ; 
first  joint  of  the  inner  branch  about  five  times  as  long  as  broad,  setose  on  the  outer  and 
having  a  single  seta  near  the  middle  of  the  inner  margin;  second  and  third  joints 
together  only  about  one-fifth  as  long  as  the  first  joint,  terminal  clawT  slender,  nearly 
straight,  more  than  half  as  long  as  the  first  joint,  and  marginally  pectinate  ;  outer  branch 
two-jointed,  with  very  stout  marginal  and  terminal  spines.  Inuer  branch  of  the  second 
pair  (fig.  5)  two-jointed,  the  second  joint  being  composed  of  two  coalescent  joints  ;  outer 
branch  three-jointed,  with  very  large  and  stout  marginal  spines.  Both  branches  of  the 
third  and  fourth  pairs  three-jointed  (fig.  6).  The  fifth  foot  (fig.  7)  has  the  twTo  joints 
nearly  equal  in  size,  inner  segment  of  the  first  joint  with  three  moderately  long, 
subequal,  apical  setae;  second  joint  quadrate,  bearing  five  seta?,  one  of  which  is  much 
longer  than  the  rest.  The  joints  of  the  abdomen  (fig.  8)  are  short,  and  overlap  very 
much  at  the  sides.  The  longest  of  the  tail  setse  is  about  twice  as  long  as  the 
abdomen. 

Only  one  specimen  of  this  species  was  found,  its  characters  being  intermediate 
between  those  of  Dactylopus  and  Thalestris.  The  second,  third,  and  fourth  pairs  of  feet 
agree  closely  with  Thalestris,  while  the  first  foot,  except  as  to  the  twro-jointed  outer  branch, 
is  very  similar  to  the  same  limb  in  Dactylopus.     The  female  has  not  been  seen. 

Habitat. — -Betsy  Cove,  Kerguelen  Island. 


Zaus,  Goodsir. 
Zaus,  Goodsir,  Ann.  and  Mag.  Nat.  Hist.,  1845. 

Body  broad  and  depressed ;  head  distinct  from  cephalothorax,  rostrum  broad  and 
truncated.  Anterior  antennse  nine-jointed ;  posterior  two-jointed,  secondary  branch 
two-jointed.  Mandibles  strongly  toothed,  palp  two-branched.  First  pair  of  feet  two- 
branched,  its  outer  branch  two-jointed,  twice  as  long  as  the  inner ;  inner  branch  two- 
jointed,  the  second  joint  rudimentary;  ovisac  large,  adpressed,  single.  Second,  third. 
and  fourth  pairs  of  feet  wuth  both  branches  three-jointed;  fifth  pan  foliaceous,  two- 
jointed. 
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Zaus  spinatus,  Goodsir  (PI.  XL.  figs.  12-16,  and  PL  XLI.  figs.  13-17). 

Zaus  spinatus,  Goodsir,    On  several  new  species  of  Crustaceans  allied  to  Saphirina,  Ann.  and 
Mag.  Nat.  Hist.,  vol.  xvi.  p.  326,  pi.  xi.  figs.  1-8  (1845);  Brady,  Mono- 
graph of  British  Copepoda,  p.  153,  pi.  lxvi.  tigs.  1-9  (1880). 
„      spinosus,  Claus,  Die  frei  lebenden  Copepoden,  p.  1-iG,  pi.  xxii.  fig.  25,  pi.  xxiii.  figs.  1-10 
(1863)  ;  Boeck,  Oversigt  Norges  Copepoder,  p.  40  (1864). 

This  well-known  European  species  needs  no  detailed  description  here.  The  specimens 
brought  home  by  the  Challenger  were  taken  in  Balfour  Bay,  Kerguelen  Island,  and  differ 
in  no  respect  from  those  found  in  Europe,  except,  perhaps,  that  the  marginal  cilia  of  the 
spines  of  the  feet  and  posterior  antennae  are  somewhat  less  fully  developed. 

Zaus  spinatus  affords  an  interesting  illustration  of  the  close  resemblance  borne  by 
the  Kerguelen  Island  Entomostracan  fauna  to  that  of  Northern  Europe, — a  matter  already 
noticed  in  the  preface. 


Miracia,  Dana. 
Miracia,  Dana,  Proc.  Amer.  Acad.  Sci.,  1849. 

Body  subcylindrical ;  forehead  produced  into  a  short  blunt  rostrum.  Anterior 
antennae  eight-jointed,  short,  in  the  male  geniculated,  but  without  any  vesiculiform  enlarge- 
ment. Posterior  antennae  two-jointed,  and  bearing  a  small  single-jointed  secondary  branch. 
Maxilla  toothed  and  broad  at  the  apex,  and  provided  with  a  small  (one-  or  two-jointed  ?) 
setiferous  palp.  Mandible  composed  of  a  toothed  cylindrical  segment,  without  a  palp. 
Anterior  foot-jaw  small,  divided  into  several  small  marginal  setiferous  processes.  Posterior 
much  larger,  two-jointed,  joints  long  and  narrower,  the  last  truncated  at  the  apex  and 
bearing  a  short  falciform  claw.  Four  pairs  of  feet  adapted  for  swimming  and  non- 
prehensile  ;  fifth  pair  foliaceous.  Eyes  very  prominent,  placed  in  the  forehead,  and 
covered  with  two  confluent  refracting  lenses.  Abdomen  four-jointed  in  the  female, 
five-jointed  in  the  male. 

Miracia  effcrata,  Dana  (PL  XLIII.  figs.  1-16). 

Length,l-12th  of  an  inch  (2-l  mm.).  Integument  tough ;  bodyslender,  ten-jointed, with 
distinct  constrictions  between  the  several  somites  ;  abdomen  nearly  equalling  the  cephalo- 
thorax  in  length.  Eyes  composed  of  two  large  confluent  and  extremely  prominent  lenses, 
situated  on  the  very  front  of  the  head  (figs.  2,  16).  Anterior  antennas  shorter  than  the 
first  body  segment,  eight-jointed;  in  the  female  (fig.  4)  slender,  and  gradually  tapering 
to  the  apex  ;  the  third,  sixth,  and  eighth  joints  are  the  longest,  nearly  equal,  and  together 
make  up  half  the  length  of  the  limb  ;  the  fifth  and  seventh  joints  are  the  shortest ;  each 
joint  bears  about  two  or  three  setae  of  moderate  length,  and  the  fourth  has  a  rod-like 
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olfactory  filament;  in  the  male  (fig.  3)  the  antenna  is  geniculated,  and  has  a  slender  claw- 
like  apical  joint.  The  posterior  antenna  (fig.  5)  is  two-jointed  and  cylindrical,  the  firsl 
joint  having  attached  near  the  middle  a  minute  one-jointed  branch,  which  hears  two  stoul 
pectinated  setae,  the  last  joint  about  half  as  long  as  the  first,  and  provided  with  four  apical 
setae  of  unequal  length,  and  bearing  also  a  small  seta  on  the  outer  margin.  Mouth- 
organs  extremely  minute.  Mandible  simple,  cylindrical  (fig.  7),  obscurely  toothed  at 
the  apex,  and  beset  on  one  margin  with  a  series  of  closely-set  fine  hairs.  Maxilla  (tie-,  o) 
short,  quadrate,  truncated,  and  strongly  toothed  at  the  apex,  bearing  a  small  simple  palp, 
which  has  a  large  marginal  seta  and  three  smaller  apical  ones.  Anterior  foot -jaw  (fig.  8) 
short  and  stout,  divided  into  several  (about  four)  stout  marginal  setiferous  digits; 
posterior  (fig.  9)  elongated,  narrow,  two-jointed;  first  joint  bearing  only  a  single  small 
marginal  hair,  second  truncated  and  serrated  at  the  apex,  which  is  armed  with  a  short  and 
stout  hook-like  claw ;  the  first  joint  about  five  times,  the  second  three  or  four  times,  as 
long  as  broad.  The  second,  third,  and  fourth  pairs  of  feet  are  nearly  alike,  and  the  same 
in  both  sexes  (except  the  second  pair  of  the  male),  having  both  branches  three-jointed 
and  of  nearly  equal  length ;  the  first  pair  is  similar  in  male  and  female  (fig.  10),  and 
differs  from  the  rest  in  having  the  inner  branch  composed  of  only  two  joints,  and  in  being 
less  profusely  setose  ;  the  inner  branch,  too,  is  slightly  longer  than  the  outer  ;  in  the  male 
the  inner  branch  of  the  second  pair  (fig.  1 1)  is  two-jointed,  the  last  joint  being  composed 
apparently  of  the  coalescent  second  and  third  joints;  fifth  foot  (figs.  13,  14)  composed 
of  two  foliaceous  joints,  not  very  dissimilar  in  the  two  sexes,  the  basal  joint  fringed  with 
four  or  five,  the  apical  with  six  stout  setas.  The  first  abdominal  segment  in  the  female 
is  formed  by  the  confluence  of  two  somites,  and  shows  a  more  or  less  distinct  division  into 
two  parts,  in  the  male,  the  first  segment  has  the  postero-ventral  angle  produced 
and  setiferous  (fig.  15);  caudal  stylets  cylindrical,  about  thrice  as  long  as  broad; 
terminal  setse  three,  the  longest  being  considerably  shorter  than  the  abdomen.  The 
ovisacs  of  the  female  contain  only  a  small  number  of  very  large  ova. 

Habitat.— Lat.  40°  3'  S.,  long.  132°  58'  W.  (Station  288)  ;  and  lat,  5°  28'  K,  long. 
14°  38'  W.  (Station  349).  In  the  first-named  locality  only  one  specimen,  a  male,  was 
found  ;  in  the  second  several  specimens,  all  of  which  were  females.  A  few  specimens 
were  taken  in  Mid-Atlantic  (Station  99),  and  mounted  alive  during  the  cruise,  thus 
preserving  the  colours  of  the  living  animal, — the  body  a  brilliant  bluish-green,  cornea 
smoky  yellow;  from  all  the  spirit-specimens  the  colour  has  entirely  fled. 

I  have  not  been  able  to  find  the  "  falciform  appendages  "  described  by  Dana  ;  probably 
these  correspond  to  the  blunt  frontal  prominence  which  1  call  the  rostrum.  Except 
in  the  relative  lengths  of  the  antennal  joints,  the  Challenger  specimens  agree  closely 
with  Dana's  description  of  Miracia  efferata,  the  anterior  antenna  of  which  is  said  to  be 
seven-jointed,  the  third,  fifth,  and  seventh  joints  being  the  shortest.  I  cannot  at 
all  explain  the  discrepancy,  and  possibly  the  two  may  prove  to  be  distinct ;  but  for  the 
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present,  it  seems  best  to  keep  them  under  one  specific  name.     One  of  the  localities  given 
by  Dana  corresponds  pretty  nearly  with  the  Challenger  Station  No.  349. 

Machairopus,1  n.  gen. 

Cephalothorax  broad  and  rather  depressed;  abdomen  five-jointed  in  both  sexes. 
Anterior  antennae  nine-jointed;  inferior  three-jointed,  with  a  large  three-jointed  inner 
branch.  Mandible  strong,  and  provided  with  a  slender  two-branched  palp.  Maxilla  (?). 
Foot-jaws  three-jointed,  the  second  pair  uncinate  and  flexed  in  a  geniculated  manner. 
Inner  branch  of  the  first  pair  of  feet  two-jointed,  armed  at  the  extremity  with  two  broad 
laminated  or  knife-like  appendages  in  place  of  claws;  outer  branch  short,  three-jointed, 
and  strongly  setiferous,  second,  third,  and  fourth  pairs  having  both  branches  three- 
jointed  ;  fifth  pair  foliaceous,  two-jointed.     Eyes  distinct  and  widely  separated. 

In  this  genus  the  characters  are  intermediate  between  Idya  and  Scutellidium,  the 
antenna,  foot-jaws,  and  mandibles  agreeing  with  the  former,  while  the  feet  are  like  those 
of  the  latter  genus.     The  only  species  is 

Machairqpus  i&yoides,  n.  sp.  (PI.  XLI.  figs.  1-12). 

Length,  l-20th  of  an  inch  (1'3  mm.).  Cephalothorax  much  broader  than  and 
separated  sharply  from  the  |  abdomen.  Anterior  antennae  rather  densely  setiferous,  geni- 
culated  in  the  male.  The  secondary  branch  of  the  posterior  antenna  (fig.  4)  is  stout, 
and  three-  (or  four-  ?)  jointed  ;  the  mandible  (fig.  5)  is  tapered  towards  the  apex,  and  not 
very  strongly  toothed ;  the  basal  joint  of  the  palp  is  long  and  slender,  and  the  branches 
are  composed  each  of  a  single  joint  with  five  long  setae ;  the  foot-jaws  (figs.  6,  7)  are 
both  three- jointed,  but  the  second  has  a  longer  terminal  claw,  is  more  slender,  and  is 
flexed  upon  itself  between  the  first  and  second  joints.  The  feet  of  the  first  pair  are 
exactly  as  in  Scutellidium,  the  broad  lamina  and  knife-like  apical  armature  of  the  inner 
branch  being  very  characteristic  (fig.  8)  ;  the  outer  branch  is  much  shorter,  and  bears 
several  very  stout  plumose  setae ;  the  last  joint  is  very  short  and  broad,  and  has  five  such 
setae  ;  the  first  and  second  joints  have  each  one  or  two  ;  the  outer  margins  of  both  branches 
are  likewise  densely  fringed  with  short,  rather  rigid  hairs.  The  other  swimming  feet 
(fig.  9)  have  equal,  three-jointed  branches,  with  densely  pectinated  outer  margins  ; 
marginal  spines  slender  and  lancet-shaped  ;  terminal  spines  long  and  slender.  The  basal 
joint  of  the  fifth  foot  in  the  female  (fig.  10)  is  broad  and  bilobed  at  the  apex,  the  outer 
margin  bearing  a  fringe  of  long,  fine,  and  closely-set  hairs,  the  inner  margin  less  profusely 
fringed  in  a  similar  way ;  the  apex  of  the  outer  lobe  has  three  long,  slender  setae,  the 
inner  lobe  one  long  hair  and  a  series  of  about  eight  small  tooth-like  setae  ;  the  second  joint 
is  long  and  subovate,  has  ciliated  margins,  and  five  long,  unequal  apical  setae.     The  outer 

1  ftxxxipx,  a  knife  ;  x»S;,  a  foot. 
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angles  of  the  abdominal  segments  (fig.  11)  are  pectinated  with  small  spines,  and  the 
caudal  setae  are  finely  aeuleated  along  their  whole  length  ;  the  last  abdominal  segment  in 
the  female  is  very  short — almost  obsolete — and  the  distal  margins  of  the  last  two  segments 
arc  fringed  with  delicate  spines.  The  caudal  laminae  arc  aboul  as  broad  as  long,  the 
principal  setae  considerably  longer  than  the  abdomen,  and  finely  aeuleated  throughout. 

Two  or  three  specimens  only  found  in  a  gathering  from  Betsy  Cove.  Kerguelen 
Island. 

Pontostratiotes,*  n.  gen. 

Anterior  antennas  (PI.  XLIV.  fig.  4)  ten-jointed;  posterior  (fig.  5)  two-branched,  the 
inner  branch  four-jointed,  springing  from  the  apex  of  the  first  joint  of  the  main  branch. 
Mandible  very  strongly  toothed  (fig.  6),  and  bearing  a  large  two-branched  palp.  Maxilla 
(fig.  7)  stout,  bearing  numerous  stout  marginal  setae;  first  foot-jaw  (fig.  8)  short  and 
stout,  divided  into  several  marginal  setiferous  processes  ;  second  foot-jaw  (fig.  9)  slender, 
two-jointed  (?),  bearing  numerous  setae  on  the  apex  and  inner  margin,  without  a  terminal 
(•law.  Swimming  feet  of  the  first  four  pairs  two-branched,  all  branches  three-jointed 
(fig.  10);  fifth  pair  (fig.  11)  one-branched,  three-jointed,  not  foliaceous.  Carapace 
armed  with  several  excessively  long  and  strongly-toothed  spines,  which  are  directed 
backward;  anterior  antennae  likewise  provided  with  numerous,  variously-shaped,  spine- 
like  processes. 

Pontostratiotes  abyssicola,  n.  sp.  (PL  XLIV.  figs.  1-11). 

Length,  1  - 1 5th  of  an  inch  ( 1 -6  mm).  The  head  is  extended  on  the  ventral  aspect  into  a 
strong  triangular  process,  and  laterally,  just  below  the  base  of  each  anterior  antenna,  has  a 
stout,  slightly  curved  spine  projecting  almost  at  a  right  angle  from  the  body  ;  the  posterior 
part  of  the  head  and  anterior  part  of  the  thorax  have  three  pairs  of  very  long,  strong,  and 
sharply-pointed  spines,  which  are  marginally  pectinated  with  numerous  sharp  tooth-like 
prickles.  The  first  pair  of  these  spines  (fig.  3,  a,  a)  arises  from  near  the  posterior  bonier  of 
the  head,  at  some  distance  from  the  middle  line  of  the  body,  and  projects  backwards  to 
about  the  second  or  third  abdominal  ring  ;  the  second  pair  (b,  b)  arises  on  a  level  with  the 
first  pair,  but  from  the  lateral  aspect  of  the  body,  and  projects  backwards  to  a  point  slightly 
behind  the  apices  of  the  first  pair  ;  the  third  pair  (c,  c)  springs  from  the  sides  of  the  first 
thoracic  somite,  and  being  of  equal  length  with  the  anterior  spines,  extends  proportionately 
further  backwards ;  the  posterior  borders  of  the  thoracic  and  abdominal  segments  are 
strongly  and  irregularly  toothed,  especially  on  the  dorsal  aspect.  Anterior  antennae  aboul 
two-thirds  the  length    of  the  cephalothorax,    ten-jointed,    the    first  two   joints    nearly 

1  *oVroc,  sea  ;    azouTiu'-zr^,  a  solilicr. 
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equal,  and  together  longer  than  the  remaining  eight  joints,  the  proportionate  lengths  of 
tin' joints  being  as  follows,- — 17,  12,  4,  i\,  1,  1,  2^,  3^,  1 2,  3^ ;  the  first  joint  has  two 
multifid,  spined  tubercles  on  its  anterior  surface,  and  the. posterior  surface  is  armed  with  a 
series  of  short,  closely  set,  blunt  teeth  ;  the  anterior  margin  of  the  second  joint  has  four 
forward-pointing  sub-triangular  teeth,  and  at  the  apex  a  much  larger  dagger-like  spine  ; 
the  other  joints  are  scarcely  at  all  spinous,  but  bear  several  long  hairs  and  an  olfactory 
filament.  Posterior  antennas  about  half  as  long  as  the  anterior  pair,  primary  branch 
composed  of  four  slender,  elongated,  and  nearly  equal  joints;  secondary  branch  attached 
to  the  apex  of  the  first  joint  of  the  primary  branch,  and  composed  of  four  joints,  of  which 
the  two  median  ones  are  very  small.  The  teeth  of  the  mandible  are  very  deeply  cleft, 
strong  and  sharp  ;  the  joints  of  the  palp  long,  slender,  and  bearing  long  setae.  The  first 
four  pairs  of  feet  have  both  branches  three-jointed  and  of  equal  length,  and  the  marginal 
spines  of  the  outer  branch  are  duplicated,  having  a  very  long  ciliated,  awl-shaped  spine 
attached  below  each  shorter  spine.  The  fifth  foot  is  one-branched  only,  composed  of 
three  nearly  equal  joints,  the  second  joint  bearing  a  large  marginally  aculeated  apical 
spine,  the  third  joint  five  of  similar  type,  but  smaller.  The  caudal  setse  are  considerably 
longer  than  the  body  of  the  animal. 

This  wonderful  species  was  found — but  unfortunately  one  specimen  only,  and  that  iu 
a  dried  state — amongst  material  taken  in  the  tow-net  at  trawl,  at  a  depth  of  2200 
fathoms,  kit.  37°  29'  S.,  long.  27°  31'  W.  This  single  specimen  was  apparently  much 
shrunk  and  distorted,  owing  to  its  having  been  dried  amongst  the  mud  in  which  it  was 
taken,  and  on  this  account  many  of  the  details  of  structure  have  been  very  imperfectly 
made  out ;  the  tail-setee,  for  instance,  and  the  minor  details  of  the  mouth-organs  were 
partly  indistinguishable,  the  limbs  much  matted  together,  and  the  natural  contours 
doubtless  in  other  parts  much  altered. 

Considering  that  this  is  by  far  the  most  remarkable  Copepod  met  with  amongst  the 
Challenger  captures,  one  must  regret  that  some  means  were  not  found  of  more  completely 
preserving  Microzoa,  not  only  from  abyssal  depths,  but  from  the  sea-bed  of  much 
shallower  water.  I  have  long  been  aware  that  it  is  by  such  means  that  the  most 
interesting  additions  to  the  micro-fauna  of  the  British  seas,  at  any  rate,  are  to  be  secured  ; 
and  I  cannot  doubt  that  like  processes  would  give  like  results  in  other  regions.  The 
method  which  I  have  myself  successfully  adopted  is,  after  sifting  out  the  coarse  parts  of 
a  dredging,  to  plunge  the  fine  residue  into  a  quantity  of  sea  water, — then,  after  allowing 
a  few  moments  for  most  of  the  inorganic  matter  to  settle,  to  strain  off  the  supernatant 
water,  which,  of  course,  contains  most  of  the  swimming  Microzoa.  These,  after  being 
thus  secured  on  a  muslin  filter,  may  be  allowed  to  clean  themselves  by  immersion  fur  a 
short  period  in  a  vessel  of  salt  water,  and  will  then  be  obtained  in  a  condition  suitable  for 
examination. 
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Goniopsylhis?  n.  gen. 


Head  and  first  thoracic  segment  coalescent.  Abdomen  nol  much  narrower  than  the 
cephalbthorax,  joints  of  the  cephalothorax  very  much  constricted  in  front,  dilated  behind, 
so  ;is  to  form  prominent  lateral  triangular  processes  (PI.  XLli.  fig;  10).  Anterior  antenna 
six-jointed  (fig.  11),  posterior  (fig.  12)  three-jointed,  destitute  of  a  secondary  branch. 
Mandibles  wanting  (?),  maxillae  (fig.  13,  a)  rudimentary ;  anterior  foot-jaw  srery  small, 
feebly  clawed  at  the  apex  (fig.  13,  b);  posterior  (fig.  14)  much  larger,  three-jointed, 
terminal  claw  very  slender.  First  four  pairs  of  feet  nearly  alike  (fig.  la)  ;  two-branched, 
branches  three-jointed;  fifth  pair  (fig.  16)  small,  consisting  of  one  branch  only. 

Goniopsyllw  rostratus,  n.  sp.  (PL  XLII.  figs.  9-16). 

Length,  l-40th  of  an  inch  (0"65  mm.).  Seen  laterally  the  body  is  curved,  moderately 
constricted  at  the  internodes,  and  tapers  evenly  but  very  slightly  from  the  head  to  the 
tail ;  the  rostrum  broad,  prominent,  and  triangular  ;  seen  dorsally  each  cephalothoracic 
segment  is  narrowed  in  front,  and  has  its  posterior  lateral  angles  produced,  strongly 
directed  outwards  and  backwards,  and  terminating  in  a  sharp  point.  Anterior  antenna 
six-jointed  (?),  slender,  about  as  long  as  the  first  body  segment,  sparingly  setose  ;  the 
last  joint  longer  than  the  three  preceding.  Posterior  antenna}  three-jointed,  bearing  a 
single  long  seta  in  place  of  a  secondary  branch.  Maxilla  rudimentary,  consisting  of  a 
very  small  limb,  which  terminates  in  a  single  claw  ;  anterior  foot-jaw  small,  terminating 
in  three  small  claw-like  setae ;  posterior  foot-jaw  three-jointed,  first  two  joints  long, 
slender,  and  nearly  equal,  third  rudimentary,  apical  claw  curved  and  extremely  slender. 
The  first  four  pairs  of  feet  have  the  inner  branches  a  little  longer  than  the  outer;  both 
branches  bearing  long  setae  but  no  spines;  the  fifth  pair  short,  simple,  three-jointed, 
bearing  one  short  and  two  long  terminal  setae.  Caudal  segments  very  short;  terminal 
setae  two  or  three,  very  short. 

One  specimen  only — a  male — of  this  curious  species  was  found.  It  occurred  in  a 
tow-net  gathering  from  Station  318,  lat.  42°  32'  S.,  long.  56°  27'  \V. 

Its  nearest  allies  are  probably  to  be  found  in  the  genera  Enhydrosoma,  Boeck,  and 
Cletodes,  Brady  (= IAlljeborgia,  Claus),  but  the  mouth-organs  in  these  genera  are 
totally  different  in  character.  In  Goniopsyllus  the  maxillae  and  foot-jaws  are  extremely 
small,  and  the  mandible  appears  to  be  altogether  absent  ;  at  any  rate  I  was  unable  to 
find  it.  The  peculiar  bend  of  the  feet  upon  their  basal  joint  calls  to  mind  a  similar 
conformation  in  Peltidium,  while  the  absence  of  a  secondary  branch  in  the  posterior 
antenna,  and  the  rudimentary  character  of  the  mouth-organs,  show  an  affinity  to  tin 
Saphirinidae. 

'  -/lima,  an  angle;  ^.i/AAo;,  a  flea. 
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Setella,  Dana. 
Setella,  Daua,  Crust.  U.  8.  Expl.  Exped.  (1852) 

Body  extremely  slender,  almost  linear,  and  bearing  beneath  the  front  of  the  head  a 
short  and  broad  but  sharply-pointed  beak-like  appendage.  Head  and  first  thoracic 
segment  coalescent.  Anterior  antenna?  slender,  bearing  on  the  fourth  joint  an  (olfactory  ?) 
appendage;  posterior  antenna?  unbranched.  Mouth-organs  excessively  minute.  Mandible- 
palp  rudimentary.  Maxilke  and  first  pair  of  foot-jaws  short  and  uncinate;  second  pair 
of  foot-jaws  larger,  and  forming  a  clawed  hand.  Fifth  pair  of  feet  foliaceous.  Caudal 
seta?  very  long. 

Setella  gracilis,  Dana  (PI.  L.  figs.  1-10). 

Setella  gracilis,  Dana,  Crust.  U.  S.  Expl.  Exped.  (1852),  p.  1198,  pi.  lxxxiv.  fig.  3,  a-g. 

Length,  1-1 8th  of  an  inch  (l'4  mm.).  The  head  is  tapered  towards  the  front,  and  bears 
a  stout,  lancet-shaped  rostrum.  Abdomen  in  the  female  four-  in  the  male  five-jointed  ; 
margin  of  the  penultimate  segment  finely  pectinated;  caudal  segments  slender,  as  long  as 
the  three  preceding  abdominal  segments  ;  principal  seta?  two,  the  innermost  very  long, 
more  than  equalling  the  length  of  the  whole  body  of  the  animal,  the  outer  seta  about  as 
long  as  the  caudal  stylet;  both  are  finely  aculeated  through  their  entire  length.  Anterior 
antenna  slender  and  very  sparingly  setiferous,  that  of  the  female  eight-jointed,  about  as 
long  as  the  cephalothorax  ;  that  of  the  male  (fig.  2)  geniculated,  slightly  swollen  above  the 
middle,  and  terminating  in  a  slender  slightly  falciform  joint  ;  posterior  antenna  (fig.  3) 
three -jointed,  simple,  bearing  at  the  apex  three  small  subequal  seta?,  and  two  much  smaller 
marginal  hairs.  Mandible  (fig.  4)  very  small  and  feebly  toothed  at  the  apex;  palp 
consisting  of  one  small  seta;  maxilla  (fig.  5)  simple,  subhamulate,  without  a  palp; 
anterior  foot-jaw  (fig.  G)  provided  with  a  stout  curved  apical  seta,  and  with  two  or  three 
marginal  unisetiferous  processes ;  posterior  (fig.  7)  elongated,  much  larger  than  the 
preceding,  two-jointed,  bearing  at  the  apex  a  short  curved  claw,  and  on  tbe  middle 
of  the  inner  margin  of  the  second  joint  a  brush-like  tuft  of  small  fine  hairs.  First  four 
I  lairs  of  feet  long  and  slender  (fig.  8),  two-branched,  the  branches  nearly  equal,  three-jointed; 
fifth  pair  rudimentary,  each  branch  consisting  in  the  female  (fig.  10)  of  a  single  joint,  the 
apices  of  both  and  the  outer  margin  of  the  outer  branch  being  setiferous  ;  in  the  male 
(fig.  9)  the  inner  branch  is  represented  only  by  a  couple  of  small  seta?. 

Of  this  interesting  genus  Dana  has  described  five  species,  some  of  them,  perhaps,  of 
doubtful  validity  ;  Claus  one  species,  Setella  messinensis,  from  the  Mediterranean,  and 
Boeck  one,  Setella  norvegica.  The  Challenger  specimens  agree  most  closely  with  Dana's 
Setella  gracilis,  but  the  differences  between  this  species  and  Setella  tenuicornis  appear  to 
be  of  the  very  slightest  character. 
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Habited,. — The  following  gatherings  contained  specimens  of  Setella  gracilis  : — Surface- 
Del  collections  taken  in  January  and  February  1875,  off  the  north  coast  of  Papua,  and 
among  thePhilippine  Islands  ;  between  Api  and  ( 'ape  York,  uorth  of  the  Sandwich  Islands, 
in  Int.  30°  22'  N.,  long.  154°  5G'  W.  (abundant)  ;  in  hit.  3G°  44'  S.,  long.  46°  1  6'  W.  (Station 
325);  lat.  9°  43'  S.,  long.  13°  51' W.  (Station  342);  Lit.  :i'  10'  N.,  long.  14  51  W. 
(Station  348);  at  Zamboanga  (abundant) ;  and  in  lat.  13°  50' S.,  long  151°  40' E.  (Station 
181);  iu  lat,  9°  9' N.,  long.  16°  41'  W.  (Station  351). 

Section  II.   P  (E  cilostom  a,  Thorell. 

Family  I.   CoRYC.EiDiE,  Dana. 

Cephalothorax  elongated  or  subpyriform,  abdomen  much  narrower,  usually  elongated, 
and  distinctly  separated  from  the  cephalothorax.  Anterior  antennas  alike  in  both  sexes 
(?  except  in  Lubbochia),  five  or  six-jointed  ;  posterior  simple,  three-  or  four-jointed,  forming 
a  prehensile  hand,  which  is  clawed  or  armed  with  curved  prehensile  setse  at  the  apex. 
Mouth-organs  (except  the  posterior  foot-jaws)  minute,  and  destitute,  or  nearly  so,  of 
palps.  Posterior  foot-jaw  prehensile,  and  in  the  male  powerfully  clawed.  First  four 
pairs  of  feet  alike,  or  nearly  so,  adapted  for  swimming,  two-branched,  and  armed  with 
lancet-shaped  lateral  spines;  fifth  pair  rudimentary,  alike  in  both  sexes;  rarely 
absent.  Heart  wanting.  In  addition  to  two  small  median  eves,  there  are  usually 
two  lateral  eyes,  with  large,  conspicuous  lenses  (eyes  absent  in  Lubbochia  '.)  :  ovisacs 
usually  two. 

In  the  Monograph  of  the  British  Copepoda,  I  followed  Thorell  in  separating  the 
Saphirinidse  and  Corycsekke,  but  have  here  adopted  the  older,  simpler,  ami,  as 
I  now  think,  the  more  natural  plan  adopted  by  Dana,  and  Claus.  The  Saphirinidse 
occupy,  in  fact,  a  very  similar  position  in  relation  to  the  Corycseidae,  as  the  Peltididas 
to  the  Harpacticidse,  the  differences  being  more  of  outward  appearance  than  of 
structure. 

Corycceus,  Dana. 
Corycceus  Dana,  Prop.  Acal.  Nat.  Sci.,  Philadelphia,  184"'.' 
Body  elongated,  subcylindrical  (PI.  LII.  figs.  1,  2);  abdomen  two-jointed, 
penultimate  segment  of  the  cephalothorax  produced  ventrally  into  two  hook-like 
processes,  last  joint  of  the  cephalothorax  very  small  and  overlapped  by  the  preceding 
joint.  Anterior  antennas  (fig.  6)  six-jointed,  short ;  posterior  (figs.  7,  8)  uncinate,  strongly 
prehensile,  terminal  claw  longer  in  the  male.  Mandibles  (tie.  9, a)  divided  into  two 
apical  processes  (a',  a'),  and  bearing  a  small  setiferous  palp  (a")  ;  maxilla  (fig.  !>.  b) 
composed   of  an   uncinate   lamina   and    several  setiferous  marginal  processes.     Anterior 
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foot-jaws  (fig.  LO)  small,  alike  in  both  sexes,  produced  apically  into  a  strong  hook-like 
extremity,  and  bearing  on  the  inner  margin  several  ciliated  setae ;  posterior  foot-jaws 
(fig.  11)  elongated,  three-jointed,  forming  a  strongly  clawed  prehensile  hand,  the  daw 
larger  in  the  male.  First,  second,  and  third  pairs  of  feet  with  both  branches  three-jointed 
(figs.  12,  13),  inner  branch  of  the  fourth  pair  (fig.  14)  quite  rudimentary,  or  replaced  by 
a  .single  small  hair.  Fifth  pair  of  feet  wanting  or  excessively  minute.  Frontal  eyes  two, 
each  composed  of  a  single,  large,  colourless,  highly  refracting  lens,  situated  near  the 
base  of  the  anterior  antennae  ;  median  eves  very  small. 

The  principal  distinctive  characters  of  this  genus  are  the  very  large  frontally  situated 
corneal  lenses,  the  broad,  cylindrical  cephalothorax,  the  very  narrow  abdomen,  consisting 
only  of  two-joints  and  distinctly  separated  from  the  cephalothorax,  the  large,  prehensile, 
posterior  antennas,  the  one-branched  fourth  foot,  and  the  absence  or  very  rudimentary 
characters  of  the  fifth  pair.  From  the  most  closely  allied  genus  (Saphirina),  the 
cylindrical,  non-complanate  character  of  the  cephalothorax  and  styliform  build  of  the 
abdomen  distinguish  it  at  a  glance. 

But  though  the  genus  is  at  once  and  easily  recognisable,  the  indication  of  specific 
characters  is  a  most  perplexing  task.  From  the  large  number  of  gatherings  which  have 
come  under  my  notice  it  would  be  easy  enough  to  pick  out  a  considerable  number, — perhaps 
half  a  dozen  types, — which,  were  we  to  ignore  intermediate  forms,  might  serve  for  the 
foundation  of  as  many  separate  species.  But  there  would  still  remain  numerous 
individuals,  not  precisely  agreeing  at  all  points  with  the  types,  but,  allowing  for  slight 
variations,  referable  indifferently  to  several  species.  The  characters  upon  which,  chiefly, 
the  species  already  described  have  been  founded  are, — the  general  outline  of  the  body, 
position  of  the  eyes,  form  of  the  two  pairs  of  antennae  and  posterior  foot-jaws,  and  of  the 
caudal  stylets.  I  have  not,  however,  been  able  to  satisfy  myself  of  the  validity  of  many 
of  the  so-called  specific  distinctions  which  have  been  based  upon  these  variations,  so  that, 
while  not  venturing  to  deny  the  possible  existence  amongst  the  Challenger  collections 
of  more  species  than  I  have  admitted,  it  seems  to  me  more  consistent  with  the  present 
state  of  our  knowledge  to  allow  a  very  wide  margin  for  variation,  and  so  to  restrict  very 
considerably  the  number  of  specific  types.  I  feel  sure,  for  instance,  that  some  of  Dana's 
species  are  founded  upon  characters  belonging  to  immature  or  quite  young  forms, — the 
form  and  proportions  of  the  caudal  stylets  and  the  armature  of  the  posterior  antennae, 
being  notably,  as  I  believe,  variable  with  the  growth  of  the  individual.  But  without  the 
opportunity  of  observing  accurately  the  growth  and  development  of  the  animals,  it  is  of 
course  impossible  to  speak  with  absolute  confidence  on  these  points.  We  must  always 
bear  in  mind  the  possibility  of  two  or  more  species  being  mixed  up  in  the  same  gathering, 
and  when  these  are  very  closely  allied,  and  in  various  stages  of  development,  it  becomes 
almoat  impossible  to  unravel  the  knot. 


REPORT   ON   THE   COPEPODA.  Ill 


1.  CoryccBus  varius,  Dana  (PI.  LII.  figs.  1-14). 

Corycceus  varius,  Dana,  Crust.  U.S.  Expl.  Exped.  (1852),  p.  1  _'  1  1.  pi.  kxw.  fig.  4,  a-i. 
„         lonyistylis,  Dana,  Ibid.  p.  1212.  pi.  lxxxv.  fig.  5  a-d. 

,,  styliferus,  Lubbock,    On   Entomostraoa    collertrd  by    I  >r.    Sutherland,  Trans.    En 

Soc,  vol.  iv.,  N.  S.,  pi.  v.  figs.  7,  8  (1856). 
,,         furei/er,  Chun,  Die  frei  lebenden  Copepoden  (1863),  p.  L57,  pi.  xxiv.  figs  7-12. 

Length,  l-8thofan  inch  (3mm.).  Body  slender  and  elongated  ;  third  thoracic 
oient  produced  into  two  long  and  acutely-pointed  lateral  processes,  which  extend  as  far 
backwards  as  the  middle  of  the  abdomen  (figs.  1,  a,a,  and  fig.  3,  a);  caudal  stylets  vari- 
able in  length,  but  in  the  adult  many  times  lunger  than  broad, and  usually  about  twice 
as  lono-  as  the  abdomen.  Anterior  antennae  (fig.  G)  less  than  Half  as  long  as  the  first 
segment  of  the  body,  six-jointed,  the  joints  of  nearly  equal  length  ;  posterior  antennae 
(fig.  7  male,  fig.  8  female)  much  larger,  and  forming  a  strongly  prehensile  limb,  hasal 
joint  bearing  two  very  long  spine-like  seta;,  second  joint  subquadrate,  produced  at  its 
inner  distal  angle  into  a  broad  acutely  pointed,  triangular  tooth,  third  joint  small,  bearing 
a  few  small  curved,  acuminate  setae,  and  at  the  apex  an  extremely  long  falcate  daw, 
which  when  flexed  on  the  limb  interlocks  with  the  two  long  seta.'  of  the  basal  joint.  In 
the  female  the  terminal  claws  arc  much  shorter  than  in  the  male,  while  the  triangular 
tooth  of  the  second  joint  is  larger.  Posterior  foot-jaw  (fig.  11)  prehensile,  and  armed 
with  a  long,  falciform  apical  claw,  at  the  base  of  which  are  two  small  flagellate 
setse  (fig.  11,  a).  Inner  branches  of  the  first  three  pairs  of  swimming  feet  (figs.  12,  13) 
very  short.  Distal  extremities  of  the  caudal  stylets  slightly  dilated  (fig.  1,  a),  and  giving 
attachment  to  several  setae,  the  innermost  being  robust  and  about  half  the  Length  of  the 
stylet,  the  second  half  the  length  of  the  first,  the  third  rather  longer  than  the  second,  but 
much  more  slender  and  flexuose  ;  there  is  also  a  small  spine  at  the  enter  angle,  and  a  very 
minute  marginal  seta  a  little  removed  from  the  apex  of  the  stylet.  The  eyes  are  situated 
quite  on  the  front  of  the  head,  quite  distinct  and  remote  one  from  the  other  towards  the 
side  of  the  body. 

Habitat. — Forms  which  I  refer  to  Corycceus  varius  occurred  in  the  surface  gatherings 
from  a  very  large  proportion  of  the  places  visited  by  the  Challenger.  The  following  list 
of  localities  shows  the  wide  distribution  of  the  species: — Off  Port  Jackson,  Australia ; 
between  Sydney  and  Wellington;  off  Kandavu,  Fiji:  between  Api  and  Cape  York;  off 
south  of  Papua  ;  at  many  localities  amongst  the  Philippine  Islands  ;  Pacific  north  of  the 
Sandwich  Islands,  in  hit.  30°  22' X.,  long.  154°  56' W.  (Station  256);  in  lat.  36  32' S.,  Lot 
132  52'  W.  (Station  287) ;  lat.  37°  3'  S..  long.  44 :  17'  W.  (Station  326)  ;  lat.  32  24'  S.: 
Ion-  13'  5'  W.  (Station  335)  ;  lat  12°  16'  S.,  long.  13  44'  W.  (Station  341)  :  lat.  9  4:!' 
S.,  long.  13°  51'  W.  (Station  342);  lat.  3°  10'  X.,  long.  14  51'  W.  (Station  348)  :  in 
various  localities  between  lat.  5°  28'  K,  lono-.  14°  38'  W.  :  and   lat.  10    55'  N.,  Long.  17 
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46'  W.  (Stations  349-352)  ;  in  lat   26°  21'  N.,  long.   33°  37'  W.  (Station  353)  :   in  lat. 
13°  50'  S.,  long.  151°  49'  E.  (Station  181). 

The  list  of  synonyms  which  I  have  assigned  to  this  species  might,  I  feel  sure,  lie  very 
considerably  enlarged,  some  of  the  forms  described  by  various  authors  being,  as  I  think, 
founded  upon  stages  of  development  of  Corycceus  varius. 

2.    Corycceus  pellucidus,1  Dana,  (PI.  LII.  figs.  15-19). 

Corycceus  pellucidus,  Dana,  Crust.  U.  S.  Expl.  Exped.  (1852),  p.  1224,  pi.  lxxxvi.  tig.  6. 
,,        rostratus,  Claus,  Die  frei  lebenden  Copepoden  (1863),  p.  157,  pi.  xxviii.  fig.  5. 

Length,  1  -26th  of  an  inch  ("97  mm.).  Body  moderately  elongated;  abdomen  short 
and  composed  of  one  joint  only  (fig.  15)  ;  first  body-segment  produced  between  the  foot- 
jaws  and  the  first  pair  of  swimming  feet  into  l  broad  conical  prominence  ;  third  thoracic 
segment  produced  into  broadly  triangular  lateral  processes  reaching  to  the  middle  of  the 
abdomen,  and  completely  hiding  the  fourth  segment.  Anterior  antennae  (fig.  16)  six- 
jointed  ;  posterior  not  very  powerfully  prehensile  (fig.  17),  basal  joint  long  and  bearing- 
two  long,  plumose,  spine-like  setae,  second  joint  narrow,  and  possessing  no  marginal  teeth  ; 
terminal  claw  short  and  weak.  Posterior  foot-jaw  (fig.  18)  small,  and  bearing  on  the 
inner  margin  of  the  hand  a  small  plumose  hair.  Caudal  stylets  (fig.  19)  much  shorter 
than  the  abdomen,  about  four  or  five  times  as  long  as  broad,  the  terminal  setae  short. 
All  the  specimens  seen  were  females,  and  many  of  them  had  attached  to  the  abdomen 
bundles  of  spermatic  tubes,  very  large  for  the  size  of  the  animal,  and  tapering  to  each 
extremity.     These  are  shown  in  fig.  19. 

A  few  specimens  only  of  this  species  occurred  in  the  following  gatherings: — South 
Pacific,  December  5,  1875  ;  in  lat,  36°  44'  S.,  long.  46°  16'  W.  (Station  325)  :  in  lat.  9° 
43'  S.,  long.  13°  51'  W.  (Station  342)  ;  and  at  St.  Vincent,  Cape  Verde  Islands. 

The  following  interesting  remarks  of  Dr.  v.  Willemoes  Suhm  refer  to  a  species 
which  appears  to  be  identical  with  Corycceus  pellucidus,  the  only  important  differences 
between  our  specimens  and  v.  Willemoes  Suhm's  figures  being  found  in  the  pectoral 
process — which  in  " megalops"  is  much  curved  and  rather  slender,  in  pellucidus  straight 
and  obtusely  conical — and  the  eyes,  which  in  pellucidus,  are  considerably  larger ; 
this  latter  point,  however,  need  not  be  much  insisted  on,  as  v.  Willemoes  Suhm  especially 
remarks  upon  the  "extraordinary  size"  of  the  eyes.  The  figures,  which  are  valuable  as 
having  been  taken  from  the  living  animal,  are  reproduced  in  the  woodcut,  Dr.  v. 
Willemoes  Suhm's  note  is  as  follows  : — 

Corycceus  megalops. — On  our  way  from  Teiiariffe  to  St.  Thomas,  in  lat.  23°  10'  N.,  and  long.  38° 
42'  W.,  1  found,  among  the  animals  which  were  got  by  the  towing-net  on  the  surface,  a  little  blue 
Copepod,  which  especially  attracted  my  attention  by  the  large  size  of  its  eyes.     The  peculiar  loDg 
1  En  the  talile  of  species  (p.  !>)  this  is  given  as  Corycceus  rostratus. 
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pigmented  body  and  the  two  lenses  united  by  a  tube  showed  at  once  that  this  was  a  member  of  the 
family  Corycoeida-,  and  a  glance  at  Leuckart's  picture  of  Cmycams  germanus  proved  thai  this  genus 
with  its  rudimentary  development  of  the  fifth  thoracic  ring,  was  the  one  to  which  it  belonged.  For  I 
do  not  think  that  the  extraordinary  pectoral  process  into  which  the  pigmented  bodies  of  the  eyes  extend 
makes  it  necessary  to  establish  for  this  form  a  new  genus.     In  the  following  description  I  shall 

especially  dwell  upon  those  points  in  which  our  animal,  which  I  propose  to  call  Corycceu ga 

differs  from  Corycccus  germanus,  Lcuck. 


-?ov 


Fiq.3. 


Coryancs  pelluddus,  Dana  (from  Dr  von  Willemoes  Suhm's  figures). 

Fig.  1. — Female,  seen  from  left  side.     Fig.  2. — Male,  seen  from  left  side.     Fig.  3. — Female,  seen  from  dorsal  surface. 

/'/•.,  ocular  process  ;  uv.,  ova  ;  sp.,  spermatophores  ;  mxjx,  posterior  foot-jaw  ;  i'.,  intestine  ;  m.,  dorsal  muscles. 

The  female  has  a  length  of  0'87  mm.  and  a  width  of  035  mm.,  its  somewhat  larger  size  and 
the  blue  colour  of  its  ovary  distinguish  it  easily  from  the  male.  In  both  sexes  the  eyes  (which  are 
composed  of  two  lenses,  a  tube,  and  a  red  pigmented  body)  have  an  extraordinary  size,  as  the  pig- 
mented bodies  extend  into  a  pectoral  process,  which  is  as  long  as  the  first  pair  of  legs  ami  somewhat 
bent  backwards  (figs.  1,  2,  3,  pr.). 

The  first  antenna?  are  amply  supplied  with  olfactory  hairs  in  both  sexes.  The  second  ones, 
somewhat  larger  in  the  male,  are  terminated  by  curved  spines,  which  are  especially  numerous  in 

(ZOOL.   CHALL.  EXr.- — I>ART    XXIII.— 1883.)  '/■    1  5 
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male ;  they  have  besides  iu  both  sexes  two  large  spiniferous  seta;,  originating  from  the  base  of  the 
last  joint.  In  the  mandibles  and  maxillae  I  have  not  seen  anything  remarkable;  the  maxillipedcs 
however,  are  very  large  (fig.  2,  mxp.),  and  terminated  by  three  claws.  In  Corycazus  germanus  there 
is  only  one  recurved  nail.  The  four  pairs  of  thoracal  feet  are  no  doubt  powerful  natatory  organs, 
as  they  are,  especially  in  the  male,  very  broad  and  covered  with  long  hairs.  The  fifth  pair,  a  rudi- 
ment of  which  is  to  be  found  in  Corycceus  germa/nus,  could  not  be  observed  here. 

The  thorax  ends  in  the  female  with  a  very  sharp  and  slender  spine,  which  is  not  so  strongly 
developed  in  the  male.  The  abdomen  is  reduced  in  Corycceus  to  two  joints,  which  in  our  case  are 
even  not  clearly  to  be  distinguished,  though  I  think  that  in  the  female  the  first  abdominal  segment 
ends  behiud  the  genital  opening  (fig.  1,  sp.),  but  in  the  male  is  inseparably  connected  with  the  last 
one.  The  furca  is  terminated  by  two  large  and  two  small  spines.  As  can  be  seeu  from  our 
pictures,  the  shape  of  the  abdominal  segment  is  very  different  in  both  sexes  ;  in  the  female  it  is  swollen 
up  nearly  ^rpiare,  and  has  some  small  spines  on  the  angle,  which  is  formed  at  its  inferior  frontal  side. 
In  the  specimen  I  have  drawn,  some  nval  spermatozoa  were  attached  to  the  vulva  (fig.  1,  s?J.).  In  the 
male  this  abdominal  segment  is  very  differeut;  it  is  more  in  continuance  with  the  thoracal  part  of  the 
body,  and  has  no  prominent  angle  at  its  underside.  I  could  not  find  the  genital  opening  in  the  male, 
which  in  the  female  is  at  the  upper  surface  of  the  segment. 

From  the  species  hitherto  known,  Corycceus  megalops  differs  especially  by  the  pectoral  process, 
"by  the  want  of  the  last  and  fifth  pairs  of  thoracal  feet,  and  by  the  union  of  the  two  abdominal  seg- 
ments. It  will  always  be  a  curious  fact  that  in  this  species  the  outlines  of  the  cephalothorax  have 
given  way  so  far  as  to  form  a  long  process  to  receive  the  immensely  increased  eyes.  Length  of  female, 
O'SVo  mm.,  width  0-350  mm. 

The  species  was  in  considerable  quantity  in  the  surface-water  for  two  days,  but  since  that  time 
has  never  been  seen  again. 


3.   Corycceus  limbatus,  n.  sp.  (PI.  XLIX.  figs.  18-22). 

Length,  1-1 6th  of  an  inch  (1  "55  mm.).  Body  slender;  posterior  thoracic  spines 
moderately  long,  reaching  to  about  the  middle  of  the  first  abdominal  segment,  which 
is  about  three  times  as  long  as  the  second  ;  caudal  stylets  slender,  about  eight  times 
as  long  as  broad,  not  divergent.  Anterior  antennae  short  ;  posterior  slender,  the  terminal 
claw  in  the  male  (fig.  19)  long,  slender,  and  falcate;  inner  margin  of  the  second  joint 
bordered  with  a  pellucid  and  very  finely  pectinated  lamina,  which  is  best  developed  on 
the  distal  half;  posterior  foot-jaw  (fig.  20)  rather  small,  with  a  fiexuous  terminal  claw. 
The  marginal  spines  of  the  swimming  feet  (fig.  21)  are  lancet-shaped,  wdth  delicately 
pectinated  margins,  and  the  usually  vacant  interspinous  spaces  are  occupied  by  supple- 
mentary spines  (a,  a),  which,  however,  are  not  free,  but  anchylosed  by  the  inner  edge 
with  the  limb.     Eyes  contiguous,  situated  immediately  on  the  front  of  the  head. 

This  species  was  noticed  only  in  one  gathering  from  the  tropical  Atlantic,  in  bit. 
12°  16'  S.,  long  13°  44'  W.  Only  one  or  two  specimens  were  seen,  but  the  characters  are 
amply  sufficient  to  distinguish  them  from  any  described  form. 


REPORT  ON  THE  COPEPODA.  |  | ;, 


4.   Corycceus  venustus,  Dana  (PI.  LIV.  figs.  8-10). 

Corycceus  venustus,  Dana,  Crust.  U.  S.  Expl.  Exped.  (1852),  p.  12:22,  pi.  lxxxvi.  fig.  U  ,/. 
„       huxleyi,   Lubbock,  On  some  Oceanic  Entomostraca,  &c,  Trans.  Linn.  Soc,  vol.  xxiii. 
p.  182,  pi.  xxix.  figs.  8,  9. 

Length,  l-12th  of  an  inch  (2-1  mm.).  Cephalothorax  broad  and  scarcely  narrower 
behind  than  in  front  ;  lateral  processes  of  the  third  segment  long,  acute,  and  somewhal 
spreading :  ahdomen  constricted  at  the  base,  and  only  half  as  long  as  the  cephalothorax  : 

caudal  segments  (fig.  10)  generally  more  or  less  divergent,  and  equal  to  about  half  or 
three-quarters  of  the  length  of  the  abdomen  ;  terminal  setae  three,  the  innermost  flexuous, 
slender,  considerably  longer  than  the  furca,  the  second  about  half  as  long,  stouter,  and 
rigid;  outermost  still  shorter  and  hair-like  ;  a  small  marginal  seta  slightly  removed  from 
the  apex.  Terminal  claws  of  the  posterior  antennae  (fig.  9)  reaching  not  much  beyond 
the  middle  of  the  hand,  strongly  hooked  at  the  apex,  and  having  a  small  hooked 
marginal  spine  at  their  attachment  to  the  last  joint  of  the  limb. 

The  generally  smaller  size  of  the  animal,  the  shorter  and  stouter  caudal  segments,  the 
comparatively  small  and  very  strongly  falcate  claws  of  the  posterior  antennae,  are  the 
characters  which  chiefly  distinguish  this  species  from  Corycceus  varius.  The  following 
list  of  localities  includes  all  of  which  I  have  record,  but  the  species  certainly  occurred  in 
some  others,  of  which  I  have  no  note,  owing  to  my  failure  at  first  to  recognise  it  as  a 
distinct  specific  type. 

Habitat. — Between  Sydney  and  Wellington  ;  between  Api  and  Cape  York  ;  in  five 
gatherings  from  the  Philippine  Islands  ;  in  kit.  3°  10'  N.,  long.  14°  51'  W.  (Station  34s) ; 
and  in  lat.  26°  21'  N.,  long.  33°  37'  W.  (Station  353). 


5.    Corycceus  sj)eciosus,  Dana  (PI.  XLVI.  figs.  5,  6). 

QoryccBUS  speciosus,  Dana,  Crust.  TJ.  S.  Expl.  Exped.  (1852),  p.  1220,  pi.  lxxxvi.  fig.  1,  a-d. 

Length,  l-10th  of  an  inch  (2-55  mm.).  Animal  elongated  and  slender,  forehead 
narrow  and  rounded;  thorax  slightly  constricted  in  front  and  wider  behind,  spines 
directed  straight  backward,  and  reaching  as  far  as  the  hinder  edge  of  the  first  abdominal 
segment;  caudal  stylets  divergent,  as  long  as  the  abdomen,  and  excessively  slender. 
Anterior  antennas  clothed  with  numerous  seta',  most  of  which  are  at  least  twin-  as  long 
as  the  limb  itself.     Eyes  large,  remote,  situated  near  the  sides  of  the  hi  ad. 

Corycceus  speciosus  was    found    in    the  tropical   Atlantic,   in    lat.    1°    47'  X.,    long. 
24    2G'  W.  (Station    10G).     Dana's   specimens  (two  only)  were   taken    not    far  from    tic- 
same  place,  and  though  the  description  gives  the  anterior  antennse  as  seven-jointed,  I 
not  doubt  that  the  same  species  is  meant. 
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6.   Corycceus  obtusus,  Dana  (PI.  XLVI.  figs.  7-9). 

Corycceus  obtusus,  Dana.  Crust.  U.  S.  Expl.  Exped.  (1852),  p.  1214,  pi.  lxxxv.  fig.  C. 
?         „         anglicus,  Lubliock,  Ann.  and  Mag.  Nat.  Hist.,  vol.  xx.   (1857),  pi.  xi.  figs.  14-17; 
Brady,  Monog.    Brit.   Copep.,  vol.  iii.   p.   34  pi.   lxxxi.   figs.   16-19,  pi.  lxxxiii. 
figs.  11-15,  pi.  lxxxiv.  figs.  10-14. 

Length,  l-29th  of  an  inch  ('87  mm.).  Animal  rather  robust,  broadly  rounded  in 
front;  posterior  thoracic  spines  rather  short  and  stout,  about  one-third  the  length  of  the 
first  abdominal  segment,  which  is  at  least  twice  as  long  as  the  second,  and  bears  at  the 
antero-ventral  angle  a  small  projecting  spine;  caudal  stylets  as  long  as  the  preceding 
segment,  and  not  divergent ;  setae  about  half  as  long  as  the  abdomen.  Anterior  antennas 
clothed  with  setae,  none  of  which  are  much  more  than  half  the  length  of  the  limb. 
Lenses  large,  situated  near  the  sides  of  the  head.  The  colour  of  the  animal  is  a 
beautiful  sea-green,  the  ocular  stylets  a  much  deeper  shade  of  the  same. 

A  few  specimens  of  this  extremely  pretty  little  species  were  taken  in  the  Inland  Sea  of 
Japan.  Having  been  mounted  on  the  spot,  the  colour  of  some  of  them  was  beautifully 
preserved.  It  is  the  only  species,  excepting  Corycceus  anglicus,  in  which  I  have  seen 
the  peculiar  little  spine  of  the  first  abdominal  segment,  and  this  character,  together 
with  the  small  size,  seems  to  identify  it  unmistakably  with  Corycceus  obtusus,  Dana, 
the  types  of  which,  however,  were  found  in  the  Pacific  Ocean  near  El  Gran  Cocal,  5^ 
degrees  south  of  the  equator.  A  single  specimen  was  noticed  also  in  a  mounting  of 
specimens  from  lat.  36°  44'  S.,  long.  46°  10'  W.  (Station  325).  I  am  unable  to  detect 
any  material  difference  between  this  species  and  Corycceus  anglicus,  Lubbock. 


Copilia,  Dana. 

Copilia,  Dana,  Proc.  Amer.  Acad.  Sci.,  1849. 

Body  somewhat  depressed,  broadly  quadrate  in  front,  and  bearing  at  each  angle  a 
prominent  simple  corneal  lens  (anterior  eye)  ;  abdomen  much  attenuated,  five-jointed. 
Anterior  antennae  (PI.  LIII.  fig.  3)  short,  six-jointed  (?);  posterior  very  large,  strongly 
prehensile,  and  terminating  in  a  long,  curved  claw.  Mandibles  (fig.  G)  short,  truncated, 
destitute  of  a  palp,  the  broad  distal  extremity  finely  denticulated  and  produced  at  the  inner 
aspect  into  a  slender  falciform  process  ;  maxillae  (1  fig.  7)  slender,  deeply  divided  at  the 
apex  into  three  digitiform  segments;  anterior  and  posterior  foot-jaws  (figs.  8,  9)  very  small, 
simple,  and  terminating  in  slender  prehensile  claws.  Four  pairs  of  swimming  feet,  having 
both  branches  three-jointed,  except  the  fourth,  where  the  inner  branch  consists  of  only  one 
joint.  Fifth  pair  one-jointed,  rudimentary.  Pigment  bodies  of  the  posterior  eyes  distant, 
and  bent  into  an  angular  form. 
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Copilia  mirabilis,  Dana  (PI.  LIU.  figs.  1-11). 

Cupilia  mirabilis,  Dana,  Crust.  U.  S.  ExpL  Exped.  (1852),  p.  1232,  pL  lxxx.  fig.  14,  a-g. 
„      denlieulata  (?),  Claus,  I  >ic  frei  lebenden  Copepoden,  p.  161,  pL  xxv.  figs.  11-20. 

Length,  15-100ths  of  an  inch  (3'6  mm.).  The  first  cephalothoracic  segment  is  quad- 
rangular, much  broader  than,  and  as  long  as,  the  rest  of  the  body,  exclusive  of  the  caudal 
stylets;  the  last  two  thoracic  segments  are  much  smaller  than  the  rest  and  are 
prolonged  on  the  dorsal  aspect  into  a  triangular  median  spine,  and  the  posterior  borders 
of  the  abdominal  segments  are  denticulated;  the  last  abdominal  segment  is  as  long' as  the 
preceding  five,  and  somewhat  dilated  at  the  distal  extremity;  the  caudal  stylets  excessively 
long  and  slender,  almost  linear,  divergent,  about  half  as  long  as  the  body  of  the  animal, 
and  bearing  a  few  very  short  terminal  setae.  Anterior  antennae  (fig.  3)  six-jointed, 
small,  rather  sparingly  setiferous,  and  reaching  only  about  half-way  to  the  posterior 
margin  of  the  first  body-segment.  Posterior  antennas  (figs.  4,  5)  very  large,  reaching  to 
the  hinder  extremity  of  the  first  segment,  four-jointed,  and  terminating  in  a  strong, 
curved  claw,  second  and  third  joints  each  bearing  a  strong  marginal  spine;  in  some 
examples  (?  males)  this  spine  is  branched  in  a  radiate  manner  near  the  base  (fig.  5).  The 
swimming  feet  (fig.  10)  are  short,  the  external  and  internal  branches  of  the  first  four  pairs 
being  three-jointed  and  equal  in  length;  marginal  spines  of  the  external  branches 
obsolete;  inner  branch  of  the  fourth  pair  (fig.  11)  consisting  of  one  joint  only;  fifth 
pair  of  feet  wanting  (?),  or  rudimentary. 

Habitat. — This  species  occurred  very  sparingly  in  several  gatherings  ;  except  in  one 
instance  not  more  than  two  or  three  examples  were  noticed  in  the  material  which  passed 
through  my  hands  from  any  one  locality.  The  following  list  includes  all  the  gatherings 
in  which  the  species  occurred: — Off  Sibago  Island,  and  in  several  other  gatherings  from 
amongst  the  Philippine  Islands;  off  the  north  coast  of  Papua;  off  Kandavu,  Fiji; 
between  Api  and  Cape  York;  near  the  Ki  Islands  (Station  181);  Zamboanga  ; 
in  lat.  9°  43'  S.,  long.  13°  51'  W.  (Station  342)  ;  in  hit.  5°  28'  N.,  long.  14°  38'  W. 
(Station  349)  ;  and  in  lat,  10°  55'  N.,  long.  17°  4G'  W.  (Station  352).  It  will  be  seen 
from  this  list  that  all  the  localities  in  which  Copilia  was  captured  may  be  assigned  to  two 
widely  distant  areas,  the  most  important  area  including  Polynesia  and  the  Malay  Archi- 
pelago ;  the  other  the  North  Atlantic,  off  the  west  of  Africa.  I  have  not  been  able  to 
detect  any  important  differences  amongst  the  specimens  taken  from  the  various  places,  but 
the  action  of  the  preservative  spirit  has  in  all  cases  so  destroyed  or  obscured  the  more 
delicate,  internal  structures,  that  1  have  been  obliged  to  rely  upon  the  observations  of 
previous  writers  for  descriptions  of  those  parts.  In  other  respects,  many  ot  the  specim. ■n- 
were  in  good  condition,  except  as  to  the  setae  of  the  caudal  stylets,  none  of  which  appear 
to  be  perfect.  The  mouth-organs  are  extremely  minute,  and— in  spirit-specimens  at  any 
rate— difficult  of  observation,  and  I  am  by  no  means  sure  that  my  drawings  of  those  parts 
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may  not  require  emendation.  In  general  character,  however,  it  is  clear  that  these  organs 
are  very  similar  to  those  of  such  genera  as  Corycceus  and  Lichomolgus.  As  to  specific 
characters,  I  find  nothing  to  separate  the  Challenger  captures  from  the  form  described  by 
Dana  as  CopUia  mirabilis,  and  it  is  perhaps  doubtful  whether  either  Dana's  second  species 
Copilia  quadrata,  or  the  Cojjilia  denticulata  of  Claus,  is  sufficiently  distinct  to  entitle  it 
to  stand  as  separate  species.  I  have  not  been  able  to  distinguish  certainly  the  two  sexes 
of  this  species,  though  the  slight  differences  observable  in  the  structure  of  the  posterior 
foot-jaws  may  possibly  be  of  sexual  importance. 

Lubbockia,  Claus. 
Lubbockia,  Claus,  Die  frei  lebenden  Copepoden  (1863). 

Body  narrow  and  elongated  ;  eyes  wanting.  Anterior  antennae  six-jointed  ;  posterior 
four-jointed,  and  armed  at  the  apex  with  several  curved  prehensile  setae.  Mouth- 
organs  small,  very  like  those  of  Corycceus;  posterior  foot-jaws  very  large,  prehensile_ 
First  four  pairs  of  feet  having  both  branches  three-jointed, — the  internal  much  the 
longer ;  fifth  pair  rudimentary.  Abdomen  four-jointed  in  the  female,  five-jointed  in 
the  male.     Ovisac  single. 


G 


Lubbockia  squillimana,  Claus  (PI.  LIII.  figs.  12-16,  and  PI.  LIV.  figs.  1-7). 

Length  of  female,  l-15th  of  an  inch  (1*6  mm.),  of  male  1-1 2th  of  an  inch  (2-l  mm.). 
The  cephalothorax  and  abdomen  are  about  equal  in  length,  the  latter  excessively  slender, 
and  separated  very  distinctly  from  the  thorax  ;  thorax  very  narrowly  ovate,  the  last 
segment,  in  the  female,  having  produced  lateral  angles,  and  sharply  separated  from  the 
rest,  lateral  angles  of  the  last  but  one  produced  on  the  posterior  aspect,  so  as  to  form 
two  short  spines.  Anterior  antennae  of  the  female  (PI.  LIII.  fig.  12)  six-jointed,  scarcely 
one-third  as  long  as  the  first  body  segment;  posterior  (fig.  13)  slightly  shorter,  and 
clothed  with  numerous  nearly  equal  hairs  ;  in  the  male  (PL  LIV.  figs.  3,  4)  the  anterior 
antenna  has  several  small  and  one  very  long  seta,  nearly  as  long  as  the  entire  animal. 
The  posterior  foot-jaw  of  the  female  (PI.  LIII.  fig.  14)  is  very  large,  and  forms  a  strongly 
clawed  prehensile  organ,  the  hand  armed  on  its  concave  edge  with  four  or  five  very  stout 
triangular  spines,  the  terminal  claw  longer  than  the  hand,  stout  and  falcate  ;  that  of  the 
male  (PI.  LIV.  fig.  7)  is  much  smaller,  and  the  hand  is  destitute  of  spines.  The  swimming- 
feet  (PL  LIII.  fig.  15)  have  the  marginal  spines  of  the  outer  branch  laminar  and  leaf-like, 
or  lancet-shaped,  with  very  finely  serrated  edges, — very  delicate  in  structure  and  pellucid, 
The  fifth  foot  (fig.  16)  consists  of  a  single  joint,  terminating  in  two  laminated  setae  or 
spines  like  those  of  the  swimming  feet.  The  abdomen  is  in  the  female  equal  to  about 
two-thirds,  and  in  the  male  to  the  entire  length  of  the  cephalothorax  ;  it  is  extremely 
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slender,  the  joints  being  from  twice  to  thrice  or  four  times  as  long  as  broad,  the  caudal 
stylets  very  slender,  and  bearing  four  terminal  setae,  the  longest  of  which  are  aboul  twice 
as  long  as  the  furca. 

Habitat— -In  lat.  6°  48'  N.,  long.  122°  25'  E.  (Station  200);  lat.  40°  3'  S., 
long.  132°  58'  W.  (Station  288);  lat,  9°  43'  S.,  long.  13°  51'  W.  (Station  342;; 
lat.  12°  16'  S.,  long.  13°  44'  W.  (Station  341);  lat.  5°  28'  N.,  long.  14°  38'  W. 
(Station  349)  ;  lat.  9°  9'  K,  long.  1G°  41/  W.  (Station  351). 

All  these  are  Atlantic  Stations,  and  situated  either  within  or  near  the  tropics,  but  the 
type  specimens  described  by  Dr.  Claus  were  taken  in  the  Mediterranean  (Messina),  and, 
so  far  as  appears,  are  in  every  respect  similar  to  those  brought  home  by  the  Challenger. 
The  male  was  not  seen  by  Dr.  Claus,  but  I  think  there  can  be  little  doubt  that  the  form 
figured  here  in  PI.  LIV.  figs.  3,  4,  is  referable  to  that  sex  ;  in  all  structural  details  it 
agrees  with  the  female  Lubbockia  squillimana,  except  in  the  presence  of  a  single  very  long 
antennal  seta,  in  the  weaker  build  of  the  posterior  foot-jaw,  the  somewhat  different  form 
of  the  last  two  thoracic  segments,  and  the  slightly  larger  size  of  the  animal.  Only  two 
examples  of  the  male  were  found,  both  from  Station  349.  From  the  other  Stations 
only  very  few  specimens  have  been  discovered,  not  more  than  about  a  dozen  in  all. 

Onccea,  Philippi. 

Oncoea,  Philippi,  Wiegmann's  Archiv,  1843. 
Antaria,  Dana,  Proc.  Amer.  Acad.  Sci,,  1849. 

In  general  appearance  much  like  Covycceus.  Corneal  lenses  (conspicilla)  small, 
situated  in  the  front  of  the  head.  Fifth  thoracic  segment  very  small,  and  bearing  a  pair 
of  very  minute  rudimentary  feet,  Abdomen  of  the  male  five-,  of  the  female  four-jointed, 
the  median  joints  very  small,  first  joint  very  large.  Anterior  antennae  short,  six-jointed, 
posterior,  three-jointed,  prehensile,  the  last  joint  armed  with  numerous  setae.  Swimming 
feet  four  pairs  ;  all  the  branches  three-jointed. 

The  generic  name  Onccea,  proposed  by  Philippi,  is  ignored  by  Claus  on  the  ground  of 
insufficient  description,  but  Philippi's  figures  are  so  characteristic  as  to  leave  no  doubt,  as 
I  think,  of  the  animal  to  which  they  are  intended  to  apply;  the  description  also,  as  far 
as  it  goes,  is  perfectly  applicable,  though  incomplete,  owing  to  the  accidental  loss  of  the 
specimen  before  the  author's  observations  were  finished.  On  the  ground  of  priority, 
therefore,  it  seems  right  to  adhere  to  the  name  Oncwa. 

The  genus  is  a  very  interesting  one,  as  though  agreeing  with  other  Corycaeidaa  (and 
especially  with  Coryccevs)  iu  the  essential  characters  of  mouth-apparatus,  as  well  a-  in  the 
general  appearance  of  the  animal,  it  differs  altogether  in  the  structure  of  the  posterior 
antennas,  which,  though  prehensile,  are  more  like  those  of  Cyclops,  ami  of  the  foot-jaws, 
which  resemble  those  of  some  Harpacticidse  ;  the  caudal  stylets  are  very  distinctly  Cycle- 
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poid  in  shape.  These  animals  are  very  widely  distributed,  and  often  occur  in  great 
numbers,  but  it  seems  doubtful  whether  all  those  hitherto  observed  may  not  fairly  be 
referred  to  one  species.  The  forms  assigned  by  Dana  to  three  distinct  species  are  very 
probably  founded  upon  various  stages  of  development  of  one  only. 

Onccea  iih/xsc,  Dana  (PI.  LI.  figs.  1-11). 

Antaria  obtusa,  Dana,  Crust.  U.  S.  Expl.  Expect  (1852),  p.  1230,  pi.  lxxxvi.  figs.  13,  a-e. 

,,         mediterranean),  Clans,  Die  frei  lebenden  Copepoden  (1863),  p.  159,  pi.  xxx.  figs.  1-7. 
Onccea  vemtsta  (?),  Philippi,  Wiegmann's  Archiv,  1813,  pi.  iii.  fig.  2. 

,,       pyriformis,  Lubbock,  On  some  Oceanic  Entomostraca,  iV:c.,  Trans.  Linn.  Soc,  vol.  xxiii. 
p.  183,  pi.  xxix.  figs.  24,  25. 

Length,  l-20th  of  an  inch  (1'3  mm.).  Body  constricted  at  the  junction  of  the  thorax 
and  abdomen ;  conical  lenses  inconspicuous.  Anterior  antennae  (fig.  4)  six-jointed, 
nearly  equally  thick  throughout,  not  half  as  long  as  the  first  body-segment  ;  third  joint 
much  the  longest,  and  exceeding  in  length  the  last  three  joints  ;  last  joint  of  the  posterior 
antennas  (fig.  5)  small  and  armed  with  two  fascicles  of  curved  setae  ;  basal  joint  with  one 
apical  seta.  Mouth-organs  minute  ;  mandibles  (fig.  6,  a)  armed  at  the  apex  with  several 
laciniated  teeth ;  maxilla  (fig.  6,  b)  with  six  or  seven  slender  spine-like  setae ;  anterior 
foot-jaws  (fig.  7)  divided  into  two  stout  terminal  spine-like  processes,  which  are  profusely 
pectinated  on  the  inner  margin,  also  one  slender  naked  seta  ;  posterior  foot-jaw  forming 
a  strongly  clawed  prehensile  hand,  which  in  the  female  (fig.  8)  is  elongated,  tapering,  and 
bears  on  the  inner  margin  two  stout  setae  and  a  series  of  fine  short  hairs  ;  terminal  claw 
stout,  falciform  ;  in  the  male  (fig.  9)  the  hand  is  broadly  ovate,  destitute  of  long  marginal 
setae,  but  provided  with  a  continuous  series  of  fine  hairs,  terminal  claw  long  and  rather 
slender.  The  swimming  feet  (figs.  10,  11)  have  their  external  and  internal  branches  of 
nearly  ecpual  length,  the  first  two  joints  being  in  all  cases  much  the  shortest ;  marginal 
spines  long,  dagger-shaped,  with  finely  serrated  edges.  Fifth  pair  of  feet  extremely 
small,  consisting  of  a  minute  tubercle  armed  with  one  or  two  small  apical  setae.  First 
joint  of  the  abdomen  in  both  sexes  very  large,  much  longer  than  all  the  rest  of  the  ab- 
dominal segments  put  together,  and  in  the  male  having  the  posterior  angles  acutely  pro- 
duced ;  second,  third,  and  fourth  segments  of  the  male  extremely  short ;  caudal  stylets  in 
both  sexes  about  thrice  as  long  as  broad,  each  armed  with  three  subecpial  terminal  setge, 
the  longest  of  which  is  about  half  as  long  as  the  abdomen,  one  smaller  terminal  and  one 
lateral  seta.  Ovisacs  two,  borne  closely  adpressed  to  the  back  of  the  abdomen,  and 
reaching,  when  the  ova  are  mature,  nearly  to  its  extremity. 

Habitat. — From  the  following  list  of  localities  it  will  be  seen  that  Onccea  obtusa  may 
fairly  be  called  a  cosmopolitan  species — excepting,  perhaps,  from  this  statement  the  colder 
waters  of  the  extreme  north  and  south  temperate  zones.  The  Mediterranean  is  the  most 
northerly  region  in  which  it  has  yet  been  observed,  and  indeed  had  it  extended  into  the 
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North  Sea   or    the  North  Atlantic,  it  must   before    now    have  been  found   in   sonic  of 
the  numerous  collections  made  in  those  areas.     In  Bomeofthe  Challenger  gatherings  it 
occurred  very  abundantly,  notably  in  those  from  the  Australian  coasts,  and  especially  in 
gatherings  made  at  night-time  : — Off  Cape  Howe,  Australia  (at  night)  ;  off  Port  Jackson 
(night  and  day) ;  between  Sydney  and  Wellington  ;  off  Kandavw,  Fiji;  between  Api  ami 
Cape   York;  between    Arrou   and   Banda  ;    off  north  and  south   of    Papua;  al    several 
Stations  amongst  the  Philippine  Islands;  in  lat,  1.3°  50'  S.,  long.  151°  49'  E.  (Station  181); 
east  of  Japan  (Station  237);  in  lat  30°  22'  N.,  long.  154°  56'  W.  (Station  25G);  in  the  South 
Pacific  (December  5,  187.1);  in  lat.  42°  43'  S.,  long.  82°  11'  W.  (Station  302) ;  in  lat.    15 
31'  S.,  long.  78°  9'  W.  (Station  303);  in  lat,  3G°  44'  S.,  long.  46°   16'  W.  (Station   325); 
in  the  South  Atlantic,  lat.  38°,  from  March   3   to   5,  187G  ;  in   lat.    9'  43'  S.,  long.    13 
51' W.  (Station  342);  in  lat,   5°  28' N.,  long.    14°    38'   W.    to  lat.    9°    9'  N.,  long.    16 
41' W.  (Stations  349,  350,  351),  and  off  St.  Vincent,  Cape  Verde  (April  26,  1876). 


Pachysoma,  Claus. 
Paclujsoma  punctatum,  Claus. 

Pachysoma punctatum,  Claus,  Die  frei  lebenJen  Copepoden  (1863),  p.  1(53,  pi.  xxv.  figs.  6-11. 

One  specimen  thus  named  by  Dr.  von  Willimoes  Suhm,  was  taken  off  Zamboahga.  In 
its  present  condition  it  is  incapable  of  accurate  identification,  having  been  mounted  for 
the  microscope  and  a  good  deal  distorted;  but  so  far  as  I  can  make  out,  the  name  is  pro- 
bably correct. 

Saph  irina,  Thompson. 
Saphirina,  Thompson,  Zoological  Researches,  1829. 

Body  flattened,  ovate  or  subovate,  abdomen  of  the  female  usually  much  narrower 
than  the  cephalothorax l;  last  thoracic  segment,  in  the  male,  rudimentary  ;  fifth  pair  of 
feet  small,  one-jointed.  Swimming  feet  two-branched  ;  both  branches  three-jointed. 
Anterior  antennae  five-  or  six-jointed,  the  second  joint  elongated  ;  posterior  pediform, 
four-jointed,  clawed-  Caudal  stylets  laminated.  Males  often  opaline  or  iridescent. 
Unpaired  eye,  vesiculiform.     Pigment-bodies  of  lateral  eyes  styliform. 

The  species  belonging  to  this  genus,  though  occasionally  parasitic  (as  in  Salpce),  are 
taken  generally  by  the  towing  net  near  the  surface  of  the  sea,  and  a  large  number  have 
been  described  from  various  parts  of  the  world, — notably  from  the  Atlantic  Pacific,  and 
Mediterranean.     In  many  of  those  points,  however,  which  usually  afford  the  best  specific 

1  The  number  of  abdominal  segments  is  stated  by  Dana  to  be  five  or  six,  but  the  last  thorai  mentis  counted 

by  this  author  as  belonging  to  the  abdomen. 

(ZOOL.   OEALL.   EXP. PAIiT  XXIII. 188.3.)  '■    ''' 
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characters, — as,  for  instance,  the  month-organs  and  feet, — these  so-called  species  differ 
from  one  am > 1 1 1 < *  1-  very  little  or  not  at  all,  the  only  distinctions  being  in  the  form  and 
proportions  of  the  various  parts  of  the  body,  and  sometimes  in  the  structure  of  the 
antenna.'.  Many  of  the  described  species  are  doubtless  distinct  and  well  marked,  but  I 
cannot  resist  the  conclusion  that  not  a  few  have  been  founded  on  variable  and  uncertain 
characters, — the  form  and  proportions  of  the  abdomen  and  caudal  stylets,  for  instance, 
often  varying  very  considerably  amongst  specimens  which,  as  it  seems  to  me,  ought  to 
be  referred  to  a  single  species,  perhaps  at  different  stages  of  growth  or  of  slightly  different 
race.  Between  the  two  sexes  there  is  usually  a  marked  difference  of  form  and  colour, 
the  male  being  generally  of  a  broadly  ovate  shape,  without  any  distinct  constriction  or 
line  of  separation  between  abdomen  and  thorax,  and  being,  moreover,  often  highly 
iridescent  or  opalescent ;  the  females,  on  the  other  hand,  are  devoid  of  colour,  or  nearly 
so,  and  the  abdomen  is  generally  much  narrower  than  the  cephalothorax,  and  separated 
from  it  by  a  distinct  constriction.  The  abdomen  is  five-jointed  in  both  sexes ;  the 
cephalothorax  usually  also  five-jointed,  but  occasionally  the  first  segment  is  incompletely 
(or  altogether)  divided  so  as  to  form  a  sixth  segment.  There  may  be  slight  sexual  dif- 
ferences in  the  anterior  antennae,  and  the  posterior  antennas  are  usually  more  robust  and 
more  strongly  armed  in  the  male  than  in  the  female.  The  mouth-organs  are  small  and 
crowded  together,  consisting  of  a  stout  falciform  mandible  which  has  ciliated  margins  but 
no  teeth  ;  a  subquadrate,  sparingly  setiferous  maxilla,  and  two  pairs  of  foot-jaws, — the 
anterior  quite  rudimentary,  small,  and  subtriangular,  the  posterior  stouter  and  simply 
unguiculate  at  the  apex.  The  anterior  antennas  are  usually  short  and  five-  or  six-jointed, 
more  or  less  setiferous,  and  nearly  alike  in  the  two  sexes  ;  the  posterior  are  larger,  stout, 
prehensile,  and  strongly  clawed  ;  in  the  female  usually  more  slender  and  with  weaker 
armature.  The  eyes  are  complex,  consisting  of  a  small,  median,  "unpaired"  eye, 
somewhat  vesicular  in  appearance,  and  of  two  much  larger  "paired"  or  "lateral"  eyes, 
each  of  which  is  composed  of  an  anterior  conical  lens  and  a  posterior  more  or  less  distant 
vitreous  body,  with  which  is  connected  a  long,  fusiform,  and  variously-coloured  pigment 
bod}*. 

The  nervous  system,  owing  to  the  considerable  size  and  frerpient  glassy  transparency 
of  the  animals,  is  much  more  plainly  visible  than  in  most  Copepoda,  and  consists  of  a  large 
central  ganglion  lying  a  little  behind  the  eyes,  and  giving  off  numerous  branches  to  the 
limbs,  viscera,  and  tegumentary  structures. 

The  alimentary  apparatus — stomach,  intestine,  and  liver — and  the  generative  organs  in 
both  sexes  occupy  a  large  part  of  the  body  cavity,  but  call  for  no  special  remark  here. 
Indeed  in  spirit-hardened  specimens  the  internal  structure  becomes  almost  totally 
obscured  and  unfitted  for  minute  examination.  Haeckel  has  proposed  to  divide  the  genus 
Saphirina,  into  two  sub-genera, — Pyromma  (or  Saphirina  proper),  and  Cycinomma  (or 
Saphiridina),  the  following  being  the  characters  on  which  the  separation  is  based. 
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Sub-genus:  Pyromma  (Saphirina).  Paired  eyes  having  yellow,  red,  or  brown  pig- 
ment bodies,  with  corneal  lenses  placed  in  the  middle  or  far  back.  The  two  lasl 
joints  of  the  posterior  antenme  together  shorter  than  the  elongated  second  joint,  line. 
branches  of  the  fourth  pair  of  feet  well  developed,  and  as  large  as  those  of  the  other  feet. 

Sub-genus:  Cyastomma  (Saphirinida).  Paired  eyes  having  violet,  blue,  or  bluish- 
black  pigment  bodies,  with  corneal  lenses  placed  quite  on  the  front  of  the  head.  Tin- 
two  last  joints  of  the  posterior  antennas  together  as  long  as  or  longer  than  the  very  short 
second  joint.  Inner  branch  of  the  fourth  pair  of  feet  rudimentary,  its  three  joints 
together  scarcely  longer  than  the  first  two  joints  of  the  outer  branch. 

But  these  characters,  though  interesting,  do  not  seem  to  me  by  any  means  of  sufficienl 
importance  to  warrant  their  being  taken  as  the  basis  of  new  sub-genera.  They  have,  in 
fact,  not  the  slightest  correlation,  being  associated  or  dissociated  in  the  most  variable 
manner.  For  instance,  while  the  two  species  here  referred  to  Dana's  Saphirina  incBqualis 
and  Saphirina  ovalis,  have  the  inner  branch  of  the  fourth  foot  short,  the  eyes  frontal,  and 
the  pigment  bodies  blue,  Saphirina  metallina,  with  frontal  eyes  and  blue  pigment  bodies, 
has  the  inner  branches  of  all  the  feet  as  long  or  longer  than  the  outer;  these  three  species, 
therefore,  cannot  be  assigned  to  either  of  the  sub-genera  proposed  by  Haeckel.  It  is 
curious,  too,  that  amongst  the.  many  specimens  examined  by  Haeckel  no  females  of  any 
species  were  seen. 


1.  Saphirina  ovalis,  Dana  (PI.  XLVII.  figs.  1-12). 

Saphirina  ovalis,  Dana,  Crust.  U.  S.  Expl.  Expel.  (1852),  p.  124G,  pi.  lxxxvii.  tig  10. 
„         detonsa  (?)  LI.  Ibid.  p.  1247,  pi.  lxxxvii.  fig.  11. 

Length,  l-10th  of  an  inch  (2'55  mm.)     Anterior  antennas  (figs.  3,  4)  five-jointed,  tin 
second  joint  longer  than  the  following  three  put  together ;  the  whole  limb  is  rather  densely 
setiferous  on  its  upper  margin,  and  in  the  male  (fig.  3)  the  last  three  joints  bear,  instead 
of  setse,  rather  stout  spinedike  appendages.     The  posterior  antennas  (figs.  5,  6)  have  the 
last  two  joints  about  equal  in  length  to  the  second  joint ;  in  the  male  they  are  stouter 
than  in  the  female,  and  the  second  joint  is  armed  on  its  inner  margin  with  a  spine.     The 
swimming  feet  are  short  and  broad,  and  those  of  the  fourth  pair  (fig.  10)  have  the  inner 
branch  very  small,  not  exceeding  in  length  the  first  two  joints  of  the  outer  branch.     The 
fifth  foot  (fig.  11)  consists  of  one  joint,  about  thrice  as  long  as  broad,  and  bearing  two 
unequal  apical  setae;  the  last  thoracic  somite,  to  which  those  feet  are  attached,  is  in  fch< 
finale  very  small.     The  second,  third,  and   fourth  abdominal  segments  (tig.  Ii'i  are  in 
the  female  imbricated  or  lunate  at  the  sides,  the  first  is  small,  the  second  much  wider, 
the  rest  gradually  decreasing  in  width  to  the  last;  caudal  stylets  elongated  ovate,  more 
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than  twice  as  long  as  broad  ;  two  short  setae  on  the  outer  margin,  and  two  at  the  external 
apical  angle;  internal  apical  angle  produced  into  a  distinct  tooth.  Lateral  eyes  closely 
approximated,  and  Bituated  quite  on  the  front  of  the  head;  pigment  bodies  dark  blue. 
In  some  specimens,  as  shown  in  fig.  2,  the  integument  contains  numerous  bead-like  rows 
of  rounded  vesicular  or  glandular  bodies,  and  these  are  symmetrically  disposed  on  each 
side  of  the  body. 

Habitat. — Taken  in  the  towing-net  in  many  places: — Off  Kandavu,  Fiji;  between 
Api  and  Cape  York  ;  south  of  Papua  ;  between  the  Arrou  Islands  and  Banda  ;  at  several 
Stations  amongst  the  Philippine  Islands;  in  lat.  30°  32'  S.,  long.  132°  52' W.  (Station 
287);  in  lat.  32°  24'  S.,  long,  13°  5'  W.  (Station  335);  off  St.  Vincent,  Cape  Verde 
Islands;  in  lat.  25°  N.,  long.  33°  W. 

Though  not  unfrequent  in  the  Challenger  gatherings,  the  specimens  which  came  under 
my  notice  were,  almost  without  exception,  females,  and  I  am  therefore  doubtful  as  to  the 
accuracy  of  some  parts  of  the  foregoing  description  of  the  male.  Having  had  the  oppor- 
tunity, since  the  plate  was  lithographed,  of  examining  further  specimens,  I  am  disposed  to 
think  that  fig.  1  has  been  drawn  from  a  young  individual.  Adults  are  longer,  the 
proportion  of  length  to  breadth  being  as  two  and  a  half  to  one.  The  margins  of  the 
abdominal  segments  are  sometimes  very  minutely  serrated,  and  the  front  of  the  head  is 
always  rounded.  The  lateral  angles  of  the  abdominal  segments  in  the  male  are  some- 
times minutely  mucronate. 


2.  Saphirina  incequalis,  Dana  (PL  XL VIII.  figs.  1-5). 

Saphirina  incequalis,  Dana,  Crust.  U.  S.  Expl.  Exped.  (1852),  p.  1211,  pi.  lxxxvii.  tig.  7. 

,,         tl<<jiui.<  (9),  Lubbock,  On  some  Oceanic  Entomostraca  collected  by  Capt.  Toynbee, 

Trans.  Linn.  Soc,  vol.  xxiii.  p.  12,  pi.  xxix.  figs.  18,  19. 
,,         nitens  ( <J  ),  Lubbock,  loe.  fit. 

Female. — Length,  1-1 0th  of  an  inch  (2"55  mm.)  The  third  cephalothoracic  seg- 
ment is  much  narrower  (from  side  to  side)  than  the  first  two,  but  the  fourth  is  again 
wider,  and  is  produced  at  the  angles  into  two  more  or  less  obtusely  triangular  projections  ; : 
the  fifth  segment  is  very  short  and  narrow,  scarcely  wider  than  the  first  abdominal  seg- 
ment. The  five  abdominal  segments  are  of  nearly  equal  length,  but  the  first  is  not  so 
wide  as  either  the  second  or  third,  and  is  not  "  lunate  "  ;  the  second,  third,  and  fourth  are 
lunated,  and  the  fifth  abruptly  truncated.  The  caudal  lamellae  are  quite  twice  as  long  as 
1  in  tad,  ovate,  scarcely  at  all  toothed  at  the  inner  apical  angle,  which  bears  a  small  seta  ;  there 
are  two  apical  and  two  external  lateral  setae.  The  whole  length  of  the  abdomen,  inclusive 
of  caudal  lamellae,  is  equal  to  about  half  that  of  the  cephalothorax.     The  first  cephalo- 

1  In  the  figure  (PI.  XLVIII.  fig.  2)  the  fourth  segment  is  drawn  as  wide  as  the  third  ;  this  is  sometimes  the  case, 
but  in  the  majority  of  instances  it  seems  to  be  as  described  in  the  text. 
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thoracic  segment  often  shows  traces  of  an  imperfect  division  into  two.  Anterior  antennae 
six-jointed,  posterior  rather  slender,  united  lengths  of  the  last  two  joints  about  equal  to 
the  second  joint,  claw  rather  long  and  slender.  The  eyes  are  slightly  separated,  the 
pigment  bodies  deep  violet  in  colour.  The  male  is  elongate-ovate  in  shape,  the  second, 
third,  and  fourth  joints  of  the  abdomen  are  lunated,  but  the  angles  are  neither  mucronate 
nor  crenulated. 

Habitat.— In  lat,  33°  31' S.,  long.  74°  43'  W.  (Station  299);  lat,  41°  54'  S.,  long. 
54°  43'  W.  (Station  319)  ;  lat.  36°  9'  S.,  long.  48°  22'  W.  (Station  324)  ;  lat.  37°  3'  S., 
long.  44°  17'  W.  (Station  32G)  ;  lat.  5°  28'  N.,  long.  14°  38'  W.  (Station  349)  ;  lat.  7° 
33'  N.,  long.  15°  16'  W.  (Station  350)  ;  lat,  10°  55'  N.,  long.  17°  4G'  W.  (Station  352)  ; 
between  Api  and  Cape  York  ;  off  Port  Jackson,  Australia;  off  Sibago  Island,  and  at  other 
Stations  amongst  the  Philippine  Islands. 

3.  Saphirina  reticulata,  n.  sp.  (PI.  LI.  figs.  12-14). 

Male. — Length,  l-10th  of  an  inch  (2'55  mm.).  Shape  broadly  ovate,  length  to 
breadth  as  one  and  three-quarters  to  one;  forehead  flattened  and  distinctly  angulated 
at  its  junction  with  the  lateral  margin,  marginal  angles  of  all  the  segments  obtuse; 
fourth  abdominal  segment  lunated.  Caudal  lamellae  scarcely  twice  as  long  as  broad, 
ovate,  inner  margin  ending  in  a  distinct  tooth;  setae  equal,  short,  two  apical  and  two 
on  the  external  margin.  Anterior  antennae  short,  composed  of  five  nearly  equal 
joints,  and  bearing  only  a  few  very  short  setae ;  posterior  longer,  finger  about  as  long 
as  the  second  joint,  and  having  a  rather  long  and  slender  apical  claw.  Inner  branch 
of  fourth  pair  of  feet  half  the  size  of  the  outer  branch.  Conspicilla  separate.  Integu- 
ment (except  the  caudal  lamellae)  reticulated  throughout ;  reticulations  large,  irregularly 
angular,  and  with  beaded  sutures.  Under  a  high  microscopic  power  the  skin  has  a 
finely  cross-hatched  appearance,  reminding  one  of  shagreen  or  of  the  grounding  of  a 
mezzotint  engraving.  This  peculiar  skin-structure  I  have  not  seen  in  any  other  species. 
Colour  deep  brown. 

Habitat.— South  Atlantic;  in  lat.  41°  54'  S.,  long.  54°  48' W.  (Station  319);  and 
lat.  35°  25'  S.,  long.  23°  40'  W.  (Station  132). 

4.  Sapliirina  serrata,  n.  sp.  (PI.  XLIX.  figs.  1,  2). 

Female.- — Length,  l-12th  of  an  inch  (2"1  mm.).  Cephalothorax  five-jointed,  very 
broad  and  subtruncate  in  front,  obscurely  angulated  at  the  union  of  the  anterior  and 
lateral  margins,  posterior  angles  rounded  off;  last  segment  very  small,  rounded. 
Abdomen  five-jointed,  the  segments  of  nearly  equal  length,  second,  third,  and  fourth 
lunated  and  finely  serrated  (as  also  the  fifth)  on  the  posterior  margins.     Caudal  lainelke 
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elongate-ovate,  equal  in  length  to  the  last  three  abdominal  segments,  inner  margin 
ending  in  a  small  spine-like  seta ;  two  setae  on  external  margin,  and  two  at  apex.  Eyes 
contiguous.  In  the  male  the  posterior  angle  of  each  abdominal  segment  is  produced 
into  a  minute  tooth  ;  the  segments  are  not  marginally  serrated,  but  the  last  three  bear 
median  crests,  which  are  minutely  serrated  at  the  extremities. 

Habitat. — Off'  St.  Vincent,  Cape  Verde,  April  26,  1876;  in  hit.  13°  50'  8.,  long. 
151°  49'  E.  (Station  181). 

This  I  know  only  from  two  or  three  imperfectly  observed  specimens,  but  the 
characters  are  so  well  marked  as  to  leave  no  doubt  of  its  specific  distinctness. 


5.  Saphirina  opalina,  Dana  (PI.  XLIX.  figs.  3-6). 

Saphirina  opalina,  Dana,  Crust.  LT.  S.  Expl.  Exped.  (1852),  p.  1254,  pi.  lxxxviii.  fig.  4. 
,,         tlwmsoni,  Lubbock,  Trans.  Linn.  Soc,  vol.  xxiii.  p.  186,  pi.  xxix.  fig.  22,  23. 

Female. — Anterior  antennae  five-jointed,  clothed  with  very  short  setae  ;  terminal 
claw  of  posterior  antenna  suddenly  much  narrower  than  the  joint  to  which  it  is  attached. 
Abdomen  short  and  broad,  five-jointed,  all  the  joints  of  about  equal  length,  first  and  last 
narrower  than  the  rest,  second,  third,  and  fourth,  strongly  lunated,  with  acute  tips. 
Caudal  lamellae  subquadrangular,  about  as  long  as  broad,  internal  apical  angle  produced 
into  a  large  triangular  spine,  distal  margin  three  or  four  times  sinuated,  with  sharp  points 
of  separation.     Inner  branch  of  the  fourth  pair  of  feet  half  as  long  as  the  outer  branch. 

Habitat.- — Both  specimens  figured  in  the  plate  were  taken  amongst  the  Philippine 
Islands  ;  Professor  Dana's  and  Sir  John  Lubbock's  were  from  the  tropical  Atlantic. 

Judging  from  the  peculiarities  of  the  posterior  antennae  and  caudal  lamellae,  there  can 
be  no  doubt  that  both  the  figured  specimens  belong  to  the  same  species ;  but  in  the 
very  imperfect  separation  of  the  joints  of  the  antennae  and  limbs  in  the  smaller 
specimen,  the  imperfect  subdivision  of  the  first  cephalothoracic  segment,  and  still 
more  in  the  presence  of  only  four  (instead  of  five)  abdominal  rings,  I  am  disj)osed  to  think 
we  have  indications  of  an  earlier  stage  of  growth.  It  is  probable  also  that  the  example 
described  by  Dana — having  the  body  composed  only  of  eight  joints — was  not  fully  grown. 
The  thorax  of  the  larger  specimen  was  lost  in  the  process  of  dissection,  and  thus 
escaped  observation,  and  the  caudal  setae  were  broken  or  imperfect. 

The  antennae  and  abdomen,  figured  at  4  a  and  5  a,  seem  to  be  those  of  a  male  opalina , 
and  belong  to  a  specimen  taken  in  the  same  locality  as  the  rest.  If  the  antenna  be  not 
malformed,  it  is  a  very  peculiar  one;  the  difference  of  the  abdominal  segments  may  also 
be  a  sexual  one. 
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6.  Saphirina  optica,  Lubbock  (PI.  XLIX.  figs.  14-17). 

Saphirina  opaca,  Lubbock,  Trans.  Entom.  Soc,  vol.  iv.  pi.  v.  figs.  9-11. 

Female. — Length,  l-8th  of  an  inch  (3*1  mm.).  Body  elongated,  about  thrice  as  long 
as  broad  ;  abdomen  half  as  long  as  cephalothorax,  five-jointed,  first  segment  narrow  and 
rounded;  second,  third,  and  fourth  lunate,  fifth  truncate,  all  of  about  equal  length; 
caudal  lamelke  ovate  or  subquadrangular,  about  twice  as  long  as  broad,  equal  in  length 
to  the  last  three  abdominal  segments,  inner  apical  angle  produced  and  acute;  cephahi- 
thorax  six-jointed;  first  joint  short,  next  four  about  equal  in  size,  and  having  rounded 
margins,  sixth  very  small  and  rounded.  Anterior  antennas  (fig.  14)  five-jointed,  bearing 
numerous  setae,  which  are  much  shorter  than  the  limb  itself;  first  joint  very  long,  equal 
to  the  other  three;  fingers  of  the  posterior  (fig.  15)  antenna  shorter  than  the  second 
joint;  claw  short.  Marginal  spines  of  the  swimming  feet  (fig.  16)  very  short  and  wide  ; 
branches  of  the  fourth  pair  equal.      Eyes  contiguous. 

Habitat.— South  Atlantic,  in  lat,  41°  54'  S.,  long.  54°  48'  W. 

Only  a  few  examples  of  this  species  were  seen,  all  females,  and  though  they  differ 
somewhat,  especially  as  to  the  numbers  of  thoracic  and  abdominal  segments,  from  Sir 
John  Lubbock's  specimen,  they  are  in  other  respects  so  closely  similar  that  1  can  scarcely 
doubt  their  identity  with  that  form.  The  caudal  lamellae  wTere  seen  as  above  described 
only  in  the  largest  of  four  specimens.  In  the  rest  the  conspicuous  apical  tooth  was 
absent,  but  its  outline  was  indicated  within  the  true  margin,  so  that  I  suppose  it  would 
have  been  fully  developed  after  the  next  moult.  The  limbs,  both  antenna?  and  swimming 
feet,  are  all  extremely  small,  very  much  shorter  than  in  any  other  species  known  to  me. 

7.  Sajjhirina  splendens,  Dana  (PI.  XLIX.  figs  11-13). 

Saphirina  splendens,  Dana,  Crust.  U.  S.  Expl.  Exped.  (1852),  p.  1246,  pi.  lxxxvii.  fig.  9. 

I  have  noticed  three  specimens  which,  from  the  shape  of  the  caudal  lamellae,  seem  to 
belong  to  this  species;  but  as  the  abdomen  of  the  female  is  only  three-jointed  (fig.  11),  I 
suppose  that  they  are  probably  immature  animals.  The  gatherings  in  which  they  occurred 
were  got  off  Port  Jackson,  and  at  Station  299,  lat,  33°  31'  S.,  long.  74°  43'  W.;  depth, 
20  fathoms. 

The  specimens,  being  mounted  for  the  microscope,  were  not  dissected. 

8.  Saphirina  gemma,  Dana  (PI.  XLV1II.  figs.  6-8,  and  PL  L.  fig.  18). 

Saphirina  gemma,  Dana,  Crust.  IT.  S.  Expl.  Exped.  (1852),  p.  1252,  pL  lx.wviii.  tigs.  1,  2. 

Female. — Length,  l-8th  of  an  inch  (3'1  mm.).  A  large  species,  much  narrower  and 
more  elongated  than  any  of  the  preceding;  nearly  four  times  as  long  as  broad,  with  the 
thorax  not  much  wider  than    the  abdomen;  angles  of   the  thoracic  segments  a  little 
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produced,  the  second,  third,  and  fourth  abdominal  segments  lunate,  but  not  very  strongly 
so;  first  short,  second,  third,  and  fourth  longer  and  nearly  equal,  fifth  about  half  as  long 
again  as  the  preceding,  and  sharply  truncated  ;  caudal  lamellae  subovate,  nearly  thrice  as 
long  as  broad,  and  equal  in  length  to  the  last  two  abdominal  segments,  two  short  external 
lateral  set;e  and  two  longer  ones  on  the  apex.  Anterior  antennae  (fig.  7)  five-jointed,  the 
second  joint  as  long  as  all  the  rest  together ;  setad  numerous  and  short  ;  posterior 
antenna?  (fig.  8)  stout,  the  last  two  joints  only  about  half  as  long  as  the  second  joint  ; 
terminal  claws  short,  branches  of  the  fourth  pair  of  feet  equal. 

The  male  is  in  shape  a  long  oval,  about  twice  and  a  half  as  long  as  broad,  and  the 
last  two  joints  of  the  posterior  antennas  are  long  and  slender,  equalling  in  length  the 
second  joint. 

Habitat. — South  Atlantic,  February  12,  1S7G  (Station  319);  between  Sydney  and 
Wellington  ;  off  Zamboanga  ;  and  in  the  North  Atlantic,  April  27,  1876. 

My  description  and  drawing  of  the  posterior  antenna  of  the  female  differs  altogether 
as  regards  the  length  of  the  "  finger  "  from  that  given  by  Dana  ;  but  having  verified  it 
by  the  dissection  of  two  specimens,  I  am  obliged  to  let  it  stand  ;  in  all  other  respects 
Dana's  observation  agrees  with  mine,  and  in  the  male  I  find  the  posterior  antenna  to  be  of 
the  slender  type.  Of  course  it  is  possible  that  I  may  be  wrong  in  referring  the  female 
specimens  to  Sajphirina  gem/ma,  but  their  accurate  agreement  with  the  types,  except  in 
this  one  particular,  for  the  present  at  an)"  rate,  prevents  my  calling  them  by  any  other 
name.  From  the  spirit-specimens  I  cannot  say  what  the  original  colour  may  have  been, 
except  that  some  of  the  females  are  very  opaque  and  dark-coloured,  while  Dana's  were 
colourless.  The  number  observed  was  altogether  very  small.  The  spines  of  the  swim- 
ming feet  (PI.  XLV.  fig.  18)  are  peculiar,  being  very  "short  and  broad  at  the  base,  and 
strongly  divaricate,  while  one  side  (especially  in  the  case  of  the  apical  spines)  merges  into 
a  finelv  serrated  basal  convexitv. 


P-.  Sajphirina  metallina,  Dana  (PI.  L.  figs.  11-17). 

Saphirina  metallina,  Dana,  Crust.  TJ.  S.  Expl.  Exped.  (1852),  p.  1242,  pi.  lxxxvii.  fig.  5. 

„         cylindrica,  Lubbock,  On   seme   Oceanic  Entomostraca  collected  by  Capt.  Toynbce, 
Trans.  Linn.  Soc,  vol.  xxiii.  p.  184,  pi.  xxix.  figs.  13-15. 

Female. — Length,  1-1  lth  of  an  inch  (2"3  mm.).  Cephalothorax  elongated,  the  last 
joint  much  narrower  than  the  rest  (one-third  to  one-fourth  of  the  width)  ;  first  segment 
incompletely  divided  into  two  ;  fourth  produced  behind  into  two  broadly  triangular 
wings;  fifth  as  long  as  the  preceding,  but  narrow  and  rounded  at  tin;  angles;  abdomen 
five-jointed,  narrow,  segments  nearly  equal  in  length  ;  first  very  narrow,  with  rounded 
angles  ;  second,  third,  and  fourth  wider  and  strongly  lunate ;  fifth  truncated,  and  very 
finely  ciliated  on  the  posterior  margin.     Caudal  lamellae  quadrate,  with  nearly  straight 
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sides  and  abruptly  truncated  apex,  nearly  as  long  as  the  last  three  segments  ;  one  Bhort 
seta  on  external  margin,  one  at  the  angle,  and  two  much  longer  at  the  apex;  one  small 
seta  also  attached  to  the  1'aee  of  the  lamina,  not  far  from  the  inner  angle.  Anterioi 
antenna,  (fig.  13)  six-jointed,  setae  numerous  and  longer  than  the  limb;  finger  of 
posterior  antenna  (fig.  14)  equal  in  length  to  the  second  joint;  basal  joint  produced  at 
the  inner  distal  angle,  which  is  armed  with  two  long  but  rigid  setae;  second  joint  elon- 
gated, slender,  its  inner  border  slightly  convex  and  bearing  a  short,  almost  lancet-shaped 
seta  near  the  base;  third  joint  rudimentary,  oblique,  and  bearing  two  very  small  setae ;  Last 
joint  very  long,  slender,  and  produced  into  a  slightly  curved,  awl-shaped  apex;  its  outer 
margin  bears,  near  the  middle,  two  very  minute  setae.  Branches  of  the  fourth  pair  of  feet 
nearly  equal  in  size  (fig.  15),  marginal  spines  lancet-shaped  and  finely  serrated  ;  fifth  pair 
almost  obsolete  (fig.  1<>.  ",").  consisting  of  a  tubercle  with  two  seta'.  Eves  (fig.  17)  coalec- 
cent.  The  shape  of  the  male  (fig.  11)  is  oblong  oval,  about  thrice  as  long  as  broad, 
almost  equal  in  width  throughout,  and  scarcely  at  all  tapered  either  in  front  or  behind  ;  the 
first  four  abdominal  segments  are  lunated  and  very  much  imbricated. 

Habitat.— Lat.  17°  54'  N.,  long.  117°  14'  E.  (Station  206);  hit.  3°  10'  N.,  long. 
14°  51'  W.  (Station  348);  lat.  9°  9' N.,  long.  16°  41' W.  (Station  351);  lat.  5°  4.V  S.. 
long.  14°  25'  W.  (Station  345)  ;  off  south  coast  of  Papua,  ;  in  Mid-Atlantic,  Augusl  23, 
1873,  and  in  Mid-Pacific,  September  1,  1S75. 

The  characters  of  this  species  are  so  peculiar  as  to  make  it  quite  unmistakable 
amongst  the  known  forms  of  Saphirina.  The  quite  abnormal  posterior  antennas  and 
caudal  lamelk-e  are  of  themselves  sufficient,  but  the  lancet-shaped  spines  of  the  swimming 
feet,  and  the  unusually  long  seta:  of  the  anterior  antennae  are  valuable  subsidiary  characters. 


10.  Saphirina  sinuicauda,  n.  sp.  (PI.  XLIX.  figs.  7-10). 

The  female  has  a  five-segmented  abdomen  (fig.  9),  the  first  and  last  segments  being 
small,  with  rounded  angles  ;  the  second,  third,  and  fourth  lunate  ;  caudal  segments  ovate, 
as  long  as  the  last  four  segments,  broad  at  the  base  and  tapered  at  the  apex ;  inner  angle 
strongly  toothed,  and  deeply  excavated  behind  the  tooth;  setae  very  short  and  slender; 
posterior  antenna  slender,  finger  as  long  as  the  second  joint ;  branches  of  the  fourth  pair 
of  feet  equal  in  length  ;  conspicilla  contiguous.  The  male  has  the  abdominal  segments 
(fig.  10)  almost  straight,  and  their  posterior  lateral  angles  very  faintly  mucronate;  the 
inner  branch  of  the  second  (?)  swimming  foot  (fig.  S)  is  armed  at  the  apex  with  several 
strong,  curved  spines,  the  innermost  forming  a  hook  ;  caudal  lamellae  almost  exactly  as  in 
the  female. 

Two  specimens  only  of  this  species  have  been  observed,  both  from  the  Philippine 
Islands.  The  characters  of  the  caudal  appendages  seem  to  separate  it  quite  conclusively 
from  any  other  described  species,  nor  have  I  seen  elsewhere  in  this  genus  any  structure 
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like  that  of  the  swimming  foot  figured  in  the  plate.  From  the  similarity  of  armature, 
existing  in  the  second  foot  of  some  male  Harpacticidse,  i  suppose  this  organ  to  be  also 
the  second  swimming  foot,  but  as  the  peculiarity  was  not  noted  until  after  the  separation 
of  limbs  from  body,  I  cannot  be  quite  sure. 

11.  Saphirina  angusta,  Dana. 

Saphirina  angusta,  Dana,  Crust.  U.  8.  Expl.  Exped.  (1852),  p.  1240,  pi.  lxxxvii.  fig.  3. 
Two  specimens,  apparently  belonging  to  this  species,  from  off  Tristan  da  Cunha,  but 
too  much  distorted  for  description,  occur  on  a  microscopic  mounting  made  on  board. 

Saphirinella,  ('la us. 

Saphirinella,  Claus,  Die  frei  lebenden  Copoden,  1863. 
Hyalophyllum,  Haeckel,  Beitrage  zur  Kenntniss  der  Corycseiden,  1864. 

Body  oval,  extremely  flattened,  quite  transparent,  colourless  or  slightly  opalescent. 
Body-segments  like  those  of  the  male  Saphirina,  but  with  a  very  rudimentary  fifth  seg- 
ment aud  feet.  Inner  branch  of  the  fourth  pair  of  feet  one-jointed  ;  fifth  pair  simple  and 
bearing  two  setse.  Mouth-organs  distant  and  rudimentary,  except  the  posterior  foot-jaws, 
which  are  armed  with  strong  prehensile  claws.  Eyes  having  a  eommon  pigment  mass 
with  latei-al  and  median  lenses,  sometimes  a  small  unpaired  eye-spot  connected  with  the 
pigment  body.  No  corneal  lenses  (conspicilla)  ;  caudal  stylets  very  long  and  s  ender, 
linear. 

Of  this  genus  very  few  specimens  came  under  my  notice,  and  these  were  generally 
more  or  less  damaged,  so  that  I  have  not  had  the  opportunity  of  dissecting  the  animal 
very  minutely.  On  this  account  I  have  preferred  to  borrow  the  generic  definition  given 
above  from  the  work  of  Dr.  Claus  on  the  Copepod-fauna  of  Nice,  a  memoir  in  which  the 
characters  of  this  genus  and  its  relation  to  Haeckel's  Hyalophyllum  are  discussed  at  con- 
siderable length.  Dr.  Claus  concludes  that  the  two  genera  are  identical,  and  in  this 
conclusion  I  entirely  agree.  The  specimens  observed  in  the  Challenger  gatherings  appear 
all  to  belong  to  the  same  species,  Saphirina  stylifera,  Lubbock  ;  but  another  species 
very  closely  resembling  it  is  admitted  by  Haeckel  and  Claus, — Saphirina  vitrea  (Hyalo- 
phyllum  vitreum,  Haeckel). 

Saphirindla  stylifera  (Lubbock),  (PI.  XLVII.  figs.  13-16,  and  PL  XL VIII.  figs.  9-13). 

Saphirina  stylifera,  Lubbock,  Traus.  Entom.  Soc,  vol.  iv.  (1856),  p.  28,  pL  iv.  figs.  9,  10. 
Saphirinella  mediterranea,  Claus,  Die  frei  lebenden  Copepoden  (1863),  p.  154,  pi.  xxv.  fig.  12. 
,,  stylifera,  Claus,  Die  Copepoden-fauna  von  Nizza  (1866),  p.  17,  pi.  i.  figs.  13,  14. 

Hyalophyllum  pellucidum,  Haeckel,  Beitrage  zur  Kenntniss  der  Corycseiden   (1864),  p.  63,  pi.  i. 
figs.  1-6,  and  pi.  iii.  tigs.  31-39. 

Male. — Length,  22-100ths  of  an  inch  (5'5  mm.).     Outline  of  the  body  broadly  ovate. 
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Forehead  truncated,  broad,  and  emarginate  in  the  middle,  posterior  extremity  narrow,  bu1 
onlyslightly  tapered.  Anterior  antennae  (PI.  XLVIII.  fig.  10)  six-jointed,1  slender,  bearing 
a  few  long  and  slender  setae  on  the  margin  and  apex  :  posterior  antennae  longer  than  the 
anterior,  four-jointed,  and  very  slender;  first,  second,  and  fourth  joints  nearly  equal  in 
length,  third  rather  shorter,  almost  devoid  of  setae,  exceptthal  the  third  joint  lias  three  on 
the  margin,  the  first  and  second  each  one,  and  the  last  three  at  the  apex  :  second  foot-jaw 
three-jointed,  having  a  strongly  falcate  terminal  joint ;  inner  margin  of  second  joint 
having  a  boss-like  dilatation  near  the  apex  (fig.  13);  anterior  foot-jaw  (PI.  XLVII. 
lie'.  13)  rudimentary.  The  head  and  first  three  thoracic  segments  usually  have  a  single 
large  oil  globule  situated  near  the  lateral  margin,  and  the  three  thoracic  segments  have 
likewise  each  a  similar  globule  in  the  middle  line  of  the  body.  The  caudal  stylets  are 
long,  linear,  and  closely  adpressed  (PL  XLVIII.  fig.  9,  and  PL  XLVII.  fig.  14),  bearing  a 
very  short  seta  beyond  the  middle  of  the  outer  margin,  and  two  small  thorn-like  apical  setae. 
The  nervous  system  (PL  XLVII.  fig.  16)  may  be  seen  with  great  distinctness  in  the  pellucid 
body  of  the  animal,  and  consists  of  a  ganglionic  central  (brain)  mass,  in  which  is  embedded 
a  pigmented  eye-spot;  from  this  centre  are  given  off  in  all  directions  numerous  nerve- 
branches,  the  most  conspicuous  of  these  being  supplied  to  the  eyes,  antennae,  and  feet. 
The  genital  system  (fig.  15)  is  also  very  conspicuous,  the  testis  showing  as  along  fusiform 
organ  on  each  side,  connected  by  a  broad  vas  deferens  with  the  receptaculum  seminis, 
which  opens  into  a  cloaca!  pouch. 

Habitat. — The  gatherings  in  which  this  interesting  species  occurred  were  from  off 
Kandavu,  Fiji:  from  the  North  Atlantic,  in  lat,  5°  28' N.,  long.  14°  38'  W.;  from 
the  North  Atlantic,  near  Canary  Islands  (February  2  and  1G,  1873);  and  April 
28,  1876,  near  the  same  latitude;  South  Atlantic,  in  lat.  35°  25'  S.,  long.  23'  40'  W. 
(Station  132). 

Amongst  the  distinctive  characters  insisted  on  by  Haeckel  as  separating  his  two 
species  vitreum  and  pellucidum,  one  from  the  other,  are  the  numbers  of  joints  of  the  an- 
terior antennas  (four  in  pellucidum  and  six  in  vitreum),  and  the  situation  of  the  thickened 
portion  of  the  second  foot-jaw  (at  the  apex  in  pellucidum,  at  the  base  in  vitreum).  In 
the  Challenger  specimens  I  have  found  the  anterior  antenna  always  six-jointed,  except 
indeed  in  some  instances  where  the  joints  could  not  be  very  distinctly  seen,  and  where 
perhaps  the  limb  might  have  been  supposed  to  be  four-jointed  ;  closer  observation,  how- 
ever, seemed  to  reveal,  though  not  very  plainly,  six  joints.  As  to  the  structure  of  the 
second  foot-jaw,  I  have  seen  no  instance  of  the  basal  thickening ;  so  that  in  these 
specimens  the  antennal  characters  of  vitreum  (according  to  Haeckel)  go  with  the  jaw 
characters  of  pellucidum.  Claus,  however,  seems  to  have  observed  both  species,  and 
endorses  the  characters  given  by  Haeckel.     The  female  is  unknown. 

1  The  antenna  is  shown  in  Plate  XLVIII.  fig.  10,  as  having  seven  joints  :  this  is  incorrect;  the  basal 
joint  should  be  removed. 
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Section  III.  S  iphonostoma,  Thorell. 

Family  I.  Caligina. 

IJepeophtheirus,  Nordmann. 

Lepeop7ttheirui<,  Nordmann,  Mikr.  Beit. 
Fourth  pair  of  feet  slender,  of  only  one  branch,  and  serving  the  animal  for  walking. 
Thorax  exhibiting  only  two  distinct  articulations.      Frontal  plates  destitute  of  sucking- 
discs  or  lunules  on  their  under  surface  (Baird). 

Lepeojihtheii'us  suhmi,  n.  sp.  (PI.  LY.  fig.  2). 

Length,  lG-lOOths  of  an  inch  (4  mm.).  Cephalothorax  about  twice  as  long  as  the  rest 
of  the  animal,  scarcely  longer  than  broad,  and  not  much  narrowed  in  front;  frontal  region 
not  emarginate  in  the  middle.  Antennas  short,  first  joint  of  the  anterior  pair  stout  and 
densely  setose  towards  the  anterior  margin,  second  joint  bearing  several  short  setae  at  the 
extremity;  posterior  pair  directed  backwards  and  having  the  last  joint  abruptly  hooked 
at  the  apex.  Furcula  deeply  cleft,  segments  slender  and  curved.  Fourth  pair  of  feet 
reaching  to  the  distal  extremity  of  the  genital  segment,  long,  flexuous,  and  slender,  four- 
jointed,  armed  with  two  small  lateral  and  three  apical  spines,  one  of  which  is  very  lone  and 
curved.  Genital  segment  much  broader  than  long,  armed  with  a  small  spine  at  each 
posterior  angle.  Last  abdominal  segment  and  caudal  stylets  about  equal  in  length,  and 
together  equalling  only  about  one-half  the  genital  ring. 

The  segment  to  which  the  third  pair  of  feet  is  attached  is  rounded  and  squamous,  and 
has  a  small  spine  at  the  base  of  each  pair  of  feet.  Between  the  rostrum  and  the  base  of 
the  first  foot-jaw,  on  each  side,  is  a  small  forked  appendage  (fig.  2,  a),  iu  shape  very  much 
like  the  "  furcula," — apparently  homologous  with  the  "palp"  of  some  authors,  but  which 
1  cannot  perceive  to  have  any  organic  connection  with  either  foot-jaw  or  rostrum. 
Nearer  the  margins  of  the  carapace,  outside  of  the  first  foot-jaws,  are  two  minute  hooked 
appendages  (fig.  2,  b),  which  enclose  in  somewhat  dilated  liases  two  objects  which  have 
the  appearance  of  very  small  sucking  discs. 

Found  on  a  Scarus  taken  at  St.  Vincent,  Cape  Verde,  July  1873. 

Echthrogaleus,  Steenstr.  and  Lutk. 

Echthrotjalens,  St.  &  Ltk.,  Snyltekrebs  og  Lernaeer,  1861. 
Dinematura,  M.-Edw.,  Dana,  not  of  Latreiile  nor  Kroyer. 

First  two  body  segments  eoalescent  ;  genital  segment  broad  and  flat  (never  lone  or 

slender),  and  deeply  emarginate   behind  ;  dorsal  lamina;  large,  and  covering  half  of  the 
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genital  ring  ;  tail  unjointed  and  hidden  under  the  genital  ring  ;  fourth  pair  of  feet  small, 
the  basal  joint  not  alseform ;  first  three  pairs  of  feet  rudimentary,  consisting  only  of 
plumose  setae. 


Echthrogaleus  affinis,  M.-Edwards. 

A   single   specimen   of   this   species    was   found,   hut   the   name   of  the   locality    has 
unfortunately  been  lost. 


Pandarus,  Leach. 

Body  broadest  in  front.  (Jephalothorax  four-jointed;  first  segment  very  large,  second 
short,  and  having  alaeform  lateral  processes  ;  third  and  fourth  simple  and  bilobate. 
Abdomen  two-  or  three-jointed,  rounded  behind  ;  caudal  stylets  borne  on  the  side  of  the 
abdomen,  acute,  styliform,  non-setiferous.  Eyes  two.  Four  pairs  of  swimming  feet,  all 
two-branched,  the  fourth  pair  rudimentary.  Sucking  discs  two  (or  three)  pairs — two 
pairs  on  the  sides  of  the  carapace,  and  one  at  base  of  second  antenna  (Dana). 


1.  Pandarus  cranchii,  Leach  {fide  Steenstrup  and  Liitken). 

Pandarus  cranchii,   Steenstr.  and  Ltk.,  Bidrag  til  Kundskab  om  det  aabne  llavs  Snyltekrebs  og 
Lernaeer,  p.  50,  Tab.  xi.  fig.  22. 
„         carchi tritr  (Leach  ?),  Burmeister,  Neuen  oder  weniger  bekanutcn  Sehmarotzerkrebse, 

p.  273,  pi.  xxv. 
,,         armatiis,  Heller,  Crustacea  Novara  Exped.,  p.  202,  Tab.  xix.  fig.  4. 
,,         condnmis,  Dana,  Crust.  TJ.  S.  Expl.  Exped.  (18"i2),  p.  13G6,  pi.  xcv.  fig.  1. 

A  large  number  of  specimens  found  parasitic  on  Carcharias  brachyurus,  between 
Papua  and  Japan,  and  off  the  Kermadec  Islands. 

The  form  and  proportions  of  this  animal  seem  to  he  subject  to  a.  good  deal  of 
variation,  dependent  perhaps  upon  the  age  of  the  specimen  ;  the  length  and  shape  of 
the  posterior  abdominal  segment  and  caudal  stylets  are  especially  variable  ;  and  amongsl 
the  Challenger  specimens  are  many  which  I  cannot  distinguish  from  Dana's  Pandarus 
concinnus.  These,  however,  are  lighter  in  colour,  without  the  conspicuous  brown  or 
black  blotches  of  the  typical  form,  somewhat  smaller  (?),  and  altogether  so  different  in 
appearance  under  the  low  magnifying  power  of  a  hand  lens,  that  I  at  first  set  them  aside 
as  belonging  to  a  distinct  species.  This,  however,  I  believe  to  have  been  an  error;  and 
as  Heller's  figures  of  Pandarus  armatiis  very  closely  agree  with  the  "concinnus  form. 
1  am  disposed  to  think  that  this  also  may  fairly  be  taken  as  a  synonym. 

Heller  observes  that  the  male  of  Pandarus  armatus  is  unknown,  but  that   Nogagus 


e 


134  THE  VOYAGE  OF  H.J1.S.  CHALLENGER. 

lattreilUi  being  found  in  company  with  it  is  probably  the  mal< — a  supposition  which  is 
to  some  extent  borne  out  by  anatomical  details.  It  is  interesting  to  note  thai  Nogagus 
latreillii  occurs  also  abundantly  in  the  Challenger  gatherings  along  with  Pandarus 
cranchii.  Dana's  specimens  were  "from  the  body  of  a  shark  taken  south  of  Tongatabu," 
Heller's  from  Scyllium  africanum  at  the  Cape  of  Good  Hope. 

•2.  Pandarus  satyrus,  Dana. 

Pandarus  satyrus,  Dana,  Crust.  U.  S.  Expl.  Exped.  (ISol'),  p.  13G7,  pi.  xcv.  rig.  2. 
One  specimen,  apparently  referable  to  this  species,  was  found  in  company  with   th 
preceding  off  the  Kermadec  Islands.     It  comes  very  near  to  Heller's  Pandarus  lugubris 


3.  Pandarus  lygcence,  n.  sp.  (PI.  LV.  fig.  3). 

Length,  27-100ths  of  an  inch  (7  mm.).  Anterior  body-segment  shorter  than  its 
width,  irregularly  quadrate  in  form,  flattened  in  front,  constricted  behind  the  antennae 
and  dilated  into  two  alseform  processes  behind;  posterior  margin  armed  in  the  middle 
with  a  series  of  six  stout  spines  ;  second  segment  forming  two  large  lateral  wings  ;  caudal 
laminae  rather  wide,  oblique  at  apex,  and  armed  with  three  sharp,  stout  spines — two  internal 
lateral  and  one  apical — reaching  slightly  beyond  the  rounded  terminal  lobe  of  the 
abdomen.  The  anterior  part  of  the  body  is  marked  with  a  deep  brown  blotch,  covering 
the  greater  part  of  the  segment  except  for  two  small  transparent  points  near  the  centre  ; 
the  side  wings  of  the  second  segment  are  also  deeply  blotched,  as  also  are  the  next  segment 
and  the  terminal  abdominal  lobe. 

Found  in  considerable  numbers  upon  a  specimen  of  Zygcena  malleus  taken  at 
St.  Vincent,  Cape  Verde  Islands. 

Perissopus,  Steenstr.  and  Ltk. 
Perissopus,  St.  anil  Ltk.,  Joe.  tit.,  18G1 ;  1  Lepidopus,  Dana. 
Frantic. — Cephalothorax  undivided;  abdominal  segments  free,  and  bearing  four  or 
six  dorsal  leaflets  ;  genital  segment  rather  large  and  broad,  covering  the  very  short  tail  ; 
abdominal  feet  destitute  of  plumed  setae,  branches  of  the   first  and  second   pair  two- 
jointed  ;  for  the  rest,  inarticulate  and  quite  rudimentary.     Male  unknown. 

Perissopus  dentatus  (Steenstr.  and  Ltk.). 

Perissopus  dentatus,  St.  and  Ltk.,  Bidrag  til  Knndskab  om  det  aabne  Havs  Snyltekrebs  og  Lernaeer, 
p.  53,  Tab.  xii.  fig.  25. 

The  name  of  the  locality  in  which  this  species  was  taken  has  been  lost. 
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Alebion,  Kroyer. 

Alebion,  Kroyer,  Bidrag  til  Kundskab  om  Snyltekieb?,  1863. 
Rostrum  intermediate  in  form  between  that  of  Caligus  and  Pandarus,  provided  with 
large  and  strong  palps.  First  pair  of  swimming  feet  two-branched,  branches  two-jointed ; 
cuter  branches  of  the  first,  second,  and  third  pairs  armed  with  curiously-formed  laminae. 
Fourth  pair  rudimentary,  two-jointed,  one-branched.  Carapace  produced  backwards  into 
two  long,  narrow  processes.     Antennal  palps,  sucking-discs,  and  furcula  wanting. 

Alebion  carcharice,  Kroyer. 

Kroyer,  Bidrag  til  Kundskab  om  Snyltekrebs,  p.  16-"),  Taf.  xii.  fig.  1. 
Found  on  Zygcena  malleus  at  St.  Vincent,  Cape  Verde. 

Nogagus,  Leach. 
This  genus  differs  from  Pandarus  in  that  the  cephalothoracic  segments  are  destitute 
(or  nearly  so)  of  lateral  alse,  and  are  not  bilobate;  the  abdomen  is  well  developed,  and  its 
segments  distinct:  there  is  no  rounded  telson,  and  the  caudal  stylets  are  laminar,  terminal, 
and  bear  setaa  of  the  true  Cyclopoid  type. 

1.  Nogagus  grandis,  Steenstr.  ami  Ltk. 

Nogagus  grandis,  St.  and  Stk.,  Snyltekrebs  og  LeriiEeer,  p.  45,  PI.  x.  tig.  19. 
I  hie  specimen  of  this  fine  species.     The  memorandum  of  locality  lost. 

2.  Nogagus  lunatus,  Steenstr.  and  Ltk. 

Nogagus  /ami/u*,  ibid,  ibidem,  p.  49,  pi.  ix.  rig.  17. 
From  back  of  Carcharias  glaucus,  Atlantic,  March  2,  1876. 

3.  Nogagus  latreittii,  Leach  {fide  Steenstr.  and  Ltk.). 

Nogagus  latreittii,  ibid,  ibidem,  p.  44,  pi.  ix.  fig.  18. 
On   Carcharias  brachyurus,   between    Papua  and  Japan,    and    near    the   Kermadec 
Islands. 

4.  Nogagus  curticaudis  (Dana). 

Specilligns  curticaudis,  Dana,  Crust.  U.  S.  Expl.  Exped.,  p.  1375,  pi.  xcv.  fig.  6, 
On  Carcharias  brachyurus,  between  Papua  and  and  Japan. 

5.  Nogagus  validus,  Dana. 

Nogagus  validus,  idem,  ibidem,  p.  1363,  pi.  xciv.  fig.  9. 
On  Carcharias  brachyurus,  between  Papua  and  Japan. 
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<;.  Nogagua  murrayi,  n.  sp.  (I'l.  LV.  tig.  1). 

Length,  IG-lOOths  of  an  inch  (4  mm.).  Cephalothorax  ovate,  much  longer  than 
broad,  and  nearly  thrice  as  long  as  the  abdomen;  frontal  margin  rounded,  lateral  margins 
somewhat  sinuous,  posterior  angles  moderately  produced  backwards  and  rounded  off. 
First  abdominal  (genital)  segment  about  as  long  as  broad,  margins  round  ;  angles  not 
at  all  produced  nor  acute.  Two  posterior  abdominal  segments  much  broader  than  long, 
the  last  pentagonal  in  shape,  and  produced  backwards  1  etween  the  caudal  lamellae  into  two 
obtuse  points;  caudal  lamellae  about  as  broad  as  long,  subquadrate,  each  bearing  four 
finely  plumose  setae. 

Taken  in  the  open  sea  off  Rio  de  Janeiro,  and  in  the  North  Atlantic  (about  hit.  25°  N.), 
April  28,  29,  1876.  Very  similar  to  Nogagus  errans,  Kroyer,  which,  however,  differs 
decidedly  in  the  shape  of  the  last  abdominal  and  two  posterior  thoracic  segments. 

Family  II.   Dichelestid^e. 

Hessella?  n.  gen. 

Bod)-  much  elongated,  cylindrical  ;  cephalothorax  not  much  more  tumid  but  longer 
than  the  abdomen,  which  terminates  in  two  blunt  adpressed  lobes,  each  bearing  three 
small  seta?.  Anterior  antennae  very  small,  indistinctly  five-jointed  (PI.  LV.  fig.  10), 
and  denseky  setose;  posterior  (fig.  11)  small,  but  stout  and  hamate.  Four  pairs  of 
swimming  feet,  the  branches  all  biarticulate,  first  ami  second  pairs  (fig.  12)  two- 
branched,  third  and  fourth  (fig.  13)  one-branched. 

Jles.sella  cylindrica,  n.  sp.  (PI.  LV.  figs.  9-1:5). 

One  specimen  only  taken  off  Zamboanga. 

The  species  most  nearly  approaching  this  seems  to  be  Clavella  tenuis,  Heller,  the 
general  characters  of  some  of  the  appendages  being  very  similar  to  those  of  Hesselln  ; 
but  the  proportions  of  head,  thorax,  and  abdomen  are  widely  different,  as  also  are  the 
antennae.     I  was  unable  to  find  any  mouth-organs. 

Family  III.   Chondracanthid.e. 

Chondr acanthus,  De  la  Roche. 

Two  pairs  of  foot-jaws,  prehensile,  the  third  nearly  rudimentary.  Appendages  of 
thorax  representing  the  feet,  in  form  digitated,  but  not  articulated,  and  not  setiferous 
lobes  or  tubercles,  oviferous  tubes  very  short,  broad  and  flattened  (Baird). 

1  Named  after  M.  IIess3  of  Tiest,  author  of  numerous  mernoiis  on  \  arid  ic  Crust,  cea. 
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Chondracanthus  (?)  macrurus,  n.  sp.  (PI.  LV.  figs.  4-8). 

Length,  29-100ths  of  ;in  inch  (7'25  mm.).  Body  short  and  stout ;  head  considerably 
broader  than  long,  broadly  rounded  in  front,  and  having  a  long  and  slender  alaaform 
process  at  each  side,  directed  backwards.  Anterior  antennae  rather  large,  projecting 
much  beyond  the  sides  of  the  head,  two-jointed,  obtuse  and  quite  destitute  of  setae. 
Abdomen  stout,  as  broad  or  broader  than  the  head,  and  about  twice  as  long  as  the 
cephalothorax,  genital  segment  short,  tail  very  small  and  terminating  in  two  minute 
spines,  and  reaching  about  as  far  backwards  as  the  abdominal  lobes.  The  second 
cephalothoracic  segment  has  two  lateral  alae  similar  to  those  of  the  first  segment. 

Parasitic  on  a  Macrurus,  taken  at  a  depth  of  600  fathoms,  off  the  Kermadec  Islands. 
One  specimen  only. 

This  ought  probably  to  be  made  the  type  of  a  new  genus,  the  mouth-organs  being 
apparently  quite  different  from  those  of  Chondracanthus,  but  my  observations  of  it  are 
so  imperfect  that  it  seems  best  to  place  it  provisionally  with  Chondracanthus. 

Family  IV.   Lekn.eid.e. 

Lerncea,  Linne. 

Body  more  or  less  twisted  and  outre"  in  appearance.  Head  furnished  with  horn-shaped 
appendages,  which  are  irregularly  branched.  Ovarian  tubes  twisted  into  round  masses  and 
placed  under  the  posterior  portion  of  the  body.     Abdomen  of  considerable  size  (Baird). 

1.  Lerncea  hemiramphi  (?),  Kroyer. 

Lemma  hemiramphi,  Kroyer,  "Didrag  til  Kuudskab  om  Snyltekrebs,  p.  318,  Tab.  xv.  fig.  7. 
Parasitic  on  Cavalli  taken  at  St.  Vincent,  Cape  Verde,  August  5,  1873. 

2.  Lerncea  abyssicola,  n.  sp. 

An  interesting  species  of  Lerncea,  which  I  propose  to  call  Lerncea  abyssicola,  was 
observed  during  the  voyage  of  the  Challenger  by  Dr.  v.  Willemoes  Suhm.  The 
accompanying  woodcut  is  reproduced  from  his  drawing  of  the  living  animal,  and  the 
following  description  is  taken  from  his  notes. 

Lerncea,  July  23,  1873,  2400  fathoms  ;  Station  89.  On  a  specimen  of  tbe  curious  Lophioid  genus 
Ceratias1 — an  undoubted  deep  sea  form — I  discovered  a  specimen  of  Lerncea,  which  differs  from  all 
other  parasitic  Copepoda  by  its  transparency.  The  head  of  the  animal  is  a  simple  thread-like 
prolongation  imbedded  in  the  lateral  muscles  of  the  fish,  and,  so  far  as  I  was  able  to  trace  it,  was  quite 
unprovided  with  differentiated  appendages ;  and  I  hardly  think  that  they  could  have  got  torn  off. 

1  The  fish  here  alluded  to  is  described  by  Sir  Wyville  Thomson  (Voyage  of  the  Challenger,  Atlantic,  vol.  ii.  p.  G9) 
as  Ceratias  uranoscopus,  Murray ;  Dr  Gunther  is  of  opinion  that  it  is  specifically  identical  with  Ceratiaf  heUwUi  from 
Greenland. — J.  M. 

(ZOOL.  CHALL.  EXP. — PART  XXIII.  — 1883.)  7,  18 


i:;s 


THE    VOYAGE   OF    H..M.*.    CHALLENGED. 


The  head  is  4'5  mm.  long,  and  tlie  sack-shaped  body  9  mm.  loug  ;  the  latter  shows  no  trace  of 
segmentation  or  appendages,  with  the  exception  of  two  furcal  processes  at  the  end  of  the  body ;  on 
tin'  summit  of  each  of  these  are  a  few  bristles.  In  the  interior  of  the  animal  can  be  distinguished  a 
narrow  oesophagus  (oe)  passing  into  a  wide  stomach  (si),  which  shortly  becomes  constricted  into  an 
intestine  (i)  whose  walls  are  clothed  with  extraordinarily  developed  longitudinal  muscles  (//<■)  extending 


Pig.   t. — Lemcea  parasitic  on  Ceratias  (from  a  drawing  by  the-late 
K.  v.  Willemoes  Suhm). 
oe,  oe  ioplia   u    .    /.  stomacn  ;  i,  intestine  ;  m,  muscular  portion  of  intestine  ;  ov,  ovary  ; 
a,  vulva  ;  a,  anus  ;  os,  ovisac 

as  far  as  the  anus  (a);  these  muscles  facilitate  the  strong  sucking  movement  of  the  intestinal  tract, 
visible  during  the  life  of  the  animal.     lu  the  body  cavity  are  numerous  traces  of  a  fat  body,  and  on  either 
side  a  simple  tube-shaped  ovary  (ov),  which  opens  close  to  the  anus.     With  this  vulva  (r)  is  connected 
on  either  side  an  ovisac  (os)  containinu'  eggs  and  large  fat  globules. 
The  colour  during  life  was  reddish-brown. 

My  best  thanks  axe  due  to  my  friend  the  Rev.  Dr.  Norman,  for  his  valuable  assistance 
in  the  examination  and  identification  of  the  fish-parasites,  and  for  the  opportunity  he  has 
kindly  afforded  me  of  comparison  with  specimens  in  his  own  collection. 
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PLATE  1. 

Caktnusjinmarchicus  (Gunner). 

Fig.  1.   Male,  seen  from  the  left  side,  magnified  40  diameters 

Fig.  2.  Anterior  antenna  of  female. 

Fiff.  3.  Posterior  antenna. 

Fig.  4.  Mandible-palp. 

Fig.  5.   Mouth  with  lips. 

Fig.  6.  Maxilla. 

Fig.  7.    Posterior  foot-jaw  of  male. 

Fig.  8.   Posterior  foot-jaw  of  female. 

Fig.  1).   Foot  of  fourth  pair. 

Fig.  10.   Fifth  pair  of  feet  of  male 
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Copepoda  PI.  1 
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CALANU5       FINMARCHICUS,     liunner 


PLATE  II. 


PLATE  II. 

Figs.  1-7.   Calanus  propinquus,  n.  sp. 

Fig.  1.  Female,  seen  from  right  side. 

Fi°\  2.   Dorsal  view  of  the  same,  both  magnified  16  diameters. 

Fie.  3.  Anterior  antenna. 

Fig.  4.   Inner  branch  of  posterior  antenna. 

Fig.  5.  Mandible  and  palp. 

Fig.  6.  Foot  of  fifth  pair  (serratures  distorted). 

Fig.  6a.   Serratures  more  highly  magnified  and  in  natural  position. 

Fig.  7.   One  of  the  caudal  stylets  with  setae. 

Fiss.  8-10.  Eucalanus  attenuatus,  Dana. 
Fig.     8.  Maxilla. 

Fie.     9.   Posterior  foot-iaw  of  female. 
Fig.  10.  Fifth  pair  of  feet  of  male. 
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1-7    CALANUS      PR0P1NQUUS,   n  si.        8-10    EUCALANUS     ATTENUATUS,    Dana 


PLATE  ITT. 


(ZOOL.  CHALL.   EXP. — PART  XXIII. — 1883). Z. 


PLATE  III. 

Figs.  1-7.   Ccdanus  valgus,  n.  sp. 

Fig.  1.  Female,  seen  from  right  side,  magnified  24  diameters. 

Fig.  2.   Anterior  antenna  of  female  (joints  of  swimming  feet  not  quite  correct). 

Fig.  3.  Mandible  and  palp. 

Fig.  4.  Foot  of  fourth  pair. 

Fig.  5.  Fifth  pair  of  feet  of  male. 

Fig.  6.  Right  fifth  foot  of  male  in  flexed  position. 

Fig.  7.  Abdomen  of  male. 

Figs.  8-15.  Eucalanus  setiger,  n.  sp. 
Fig.     8.  Male,  seen  from  left  side,  magnified  20  diameters. 
Fig.     9.   Posterior  antenna  of  male. 
Fig.  10.  Posterior  antenna  of  female. 
Fig.  11.  Mandible  and  palp. 
Fig.  12.  Foot  of  fourth  pair. 
Fig.  13.   Foot  of  fifth  pair  of  male. 

Fig.  14.   Last  two  thoracic  segments  of  male,  seen  from  above. 
Fi«\  15.  Abdomen  of  male. 
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17     CALANUS      VALGUS,    nap         8-15     EUCALANUS      SETlGER,r. 


sp. 


PLATE  IV. 


PLATE  IV. 

Figs.  1,  2.  Drepanopus furcatus,  n.  gen.  and  sp. 
Fig.     1.  Female,  seen  from  right  side,  magnified  80  diameters. 
Fig.     2.  Anterior  antenna  of  the  same. 

Figs.  3-7.  Calanua  princeps,  n.  .sp. 

Fig.  3.  Female,  natural  size. 

Fig.  4.  Anterior  antenna  of  the  same. 

Fig.  5.  Maxilla, 

Fig.  6.  Portion  of  seta  of  anterior  foot-jaw,  with  marginal  hairs. 

Fig.  7.  One  of  the  swimming  feet. 

Figs.  8-9.   Calanus  tonsus,  n.  sp. 

Fig.     8.  Anterior  antenna. 
Fig.     9.  Abdomen  (female). 

Figs.  10-14.  Ectinosoma  atlanticum  (?),  Brady  and  Robertson. 

Fig.  10.  Female,  seen  from  above,  magnified  80  diameters. 

Fig.  1 1 .  Posterior  antenna. 

Fig.  12.  One  of  the  swimming  feet. 

Fig.  13.  One  of  the  fifth  pair  of  feet. 

Fig.  14.  Posterior  segments  of  abdomen. 
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!,  2    DREPANOPUS     F  U  RC  AT  U  S  ,   n.gen.ife  sp         37   CALANUS     P  R  1  N  C  E  PS,  n.sp. 
8,9     CALANUS    TONSUS.n.sp  1014    ECT1N0S0MA    AT  L  A  NT  I  C  U  M  '   Srady  *.  Robertson. 
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PLATE  V. 

Figs.  1-6.   Calamus  gracilis,  Dana. 

Fig.  1.  Female,  seen  from  above,  magnified  20  diameters. 

Fia.  2.  Maxilla, 

Fig.  3.  Terminal  seta  of  first  foot. 

Fig.  4.  Foot  of  fourth  pair  (female). 

Fig.  5.  Foot  of  fourth  pair  (male). 

Fig.  6.   Right  fifth  foot  of  male. 

Figs.  7-16.   Phyllopus  bidentatus,  n.  gen.  and  sp. 
Fig.     7.  Anterior  antenna  (male  ?). 
Fiff.     8.  Mandible. 
Fig.    9.   Maxilla. 
Fig.  10.  Anterior  foot-jaw. 
Fig.  11.  Posterior  foot-jaw. 
Fig.  12.  Fifth  pair  of  feet  (male  ?)• 

Fig.  13.  Posterior  thoracic  angle  and  lateral  view  of  abdomen. 
Fie.  14.  Anterior  view  of  abdomen. 
Fig.  15.  Terminal  spines  of  one  of  the  swimming  feet. 
Fie.  16.  Rostrum. 
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1-6     CALANUS     GRACILIS,   Dana.     7-16     PHYLLOPUS     B1DENTATUS,    n.  gen.  &.  sp. 


PLATE  Vf. 


PLATE  VI. 

Eucalanus  attenuatus,  Dana. 

Fig.  1.  Female,  seen  from  right  side,  magnified  32  diameters. 

Fig.  2.  Head  of  the  same  seen  from  below  ;  (r),  rostrum. 

Fig.  3.  Rostrum. 

Fig.  4.  Posterior  antenna. 

Fig.  5.  Mandible  and  palp. 

Fig.  6.  Anterior  foot-jaw. 

Fig.  7.  Posterior  foot-jaw  of  male. 

Fig.  8.  One  of  the  swimming  feet. 
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EUCALANUS      ATTENUATUS,     Dan 


PLATE  VII. 
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PLATE  VII. 

Rhincalanus  cornuius,  Dana. 

Fig.  1.  Female,  seen  from  above,  magnified  32  diameters. 

Fig.  2.   Another  specimen,  seen  from  right  side,  magnified  40  diameters. 

Fi°\  3.  Posterior  antenna. 

Fig.  4.  Mandible  and  palp. 

Fig.  5.  Maxilla. 

Fig.  6.  Anterior  foot-jaw. 

Fig.  7.  Posterior  foot-jaw. 

Fig.  8.  Foot  of  first  pair. 

Fig.  9.   One  of  the  swimming  feet,  second,  third,  or  fourth  pair. 

Fig.  10.  Fifth  pair  of  feet. 
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RH1NCALANUS      CORNUTUS,     Dana 


PLATE  YIU. 


PLATE   VIII. 

Rhincalanus  gigas,  n.  sp. 

Fiu.  1.   Female,  seen  from  right  side,  magnified  16  diameters. 

Fi^.  1".    Fast  thoracic  segment,  seen  from  below. 

Fig.  2.   Posterior  antenna. 

Fie.  3.   Mandible  and  pain. 

Fig.  4.  Maxilla  and  palp. 

Fig.  5.   Anterior  foot -jaw. 

Fig.  6.  Posterior  foot-jaw. 

Fig.  7.   Foot  of  first  pair. 

Fig.  8.  Foot  of  fourth  pair. 

Fig.  9.   Fifth  pair  of  feet. 

Fig.  10.   The  same  from  another  specimen. 

Fig.  1 1.   Abdomen  and  tail. 
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(ZOOL.  CHALL.  EXP. PART  XXIII.  — 1883.) — Z. 


PLATE  IX. 

Figs.  1-7.  Hemicalanus  longicornis,  Glaus. 
Fig.  1.  Male  (?),  seen  from  above,  magnified  40  diameters. 
Fio-,  2.   Posterior  antenna. 

O 

Fig.  3.   Mandible  and  palp. 

Fig.  4.  Maxilla. 

Fig.  5.  Anterior  foot-jaw. 

Fig.  6.  Posterior  foot-jaw. 

Fig.  7.  Foot  of  fifth  pair  (female). 

Figs.  8-9.  Hemicalanus  orientalis,  n.  sp. 
Fig.  8.   Foot  of  fourth  pair. 
Fig.  9.   Foot  of  fifth  pair. 
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1-7    HEMICALANUS     LONGICORNIS,       ;  r.  8,9    H     ORIENTALIS, 


PLATE  X. 


PLATE  X. 

Figs.  1-4.  Hemicalanus  oriental  it,  n.  sp. 
Fig.     1.   Anterior  antenna,  magnified  50  diameters. 
Fig.     2.   Anterior  foot-jaw. 
Fig.     3.  Posterior  foot-jaw. 
Fig.     4.  Abdomen  and  tail  (imperfect). 

Figs.  5-16.   SEtidius  armatus,  n.  gen.  and  sp. 
Fig.     5.  Female,  seen  from  right  side  magnified  50  diameters. 
Fig.     6.  Anterior  antenna. 
Fig.     7.  Posterior  antenna. 
Fig.     8.  Mandible. 
Fig.     9.  Anterior  foot-jaw. 
Fig.  10.  Posterior  foot-jaw. 
Fig.  11.   Foot  of  first  pair. 
Fig.  12.  Foot  of  second  pair. 
Fig.  13.  Inner  branch  and  base  of  third  foot. 
Fig.  1 4.  Inner  branch  of  fourth  foot, 
Fig.  15.   Fifth  pair  of  feet  of  male 
Fig.  1G.  Abdomen  and  posterior  thoracic  spines  of  female. 
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14    HEMICALANUS     ORIEHTALlS.n.sp.       5-16    /ET1D1US    ARM  AT  US,   n  £er. 


PLATE  XL 


(ZOOL.   CHALL.   EXT. PART  XXIII. 1883.) Z 


PLATE   XL 

Pleuromma  abdominale  (Lubbock). 
Fig.     1.  Adult  female,  seen  from  above,  magnified  40  diameters. 
Fig.     2.   Antennal  hooks  of  the  same. 
Fie.     3.   Left  anterior  antenna  of  male. 
Fig.     4.   Right  anterior  antenna  of  male. 

Fig.     5.   Denticulated  plate  of  the  same  more  highly  magnified. 
Fig.     6.  Second  foot  of  left  side,  male. 
Fig.     7.   Foot  of  third  pan,  male. 
Fig.     8.   Fifth  pair  of  feet  of  adult  male 
Fig.     9.   Fifth  pair  of  feet  of  immature  male. 
Fig.  10.   Fifth  pair  of  feet  of  adult  female. 
Fig.  11.   Fifth  paii-  of  feet  of  immature  female. 
Fig   1 2.  Abdomen  of  adult  male. 
Fig.  13.  Abdomen  of  less  fully  developed  (?)  male. 
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PLEUROMMA      ABDOM1NALE,    Lu'b'boc'k. 


PLATE  XII. 


PLATE   XII. 

Pleuromma  abdominale  (Lubbock). 

Fig.  1.  Anterior  antenna  of  female. 

Fig.  2.   Left  anterior  antenna  of  male. 

Fig.  3.  Mandible. 

Fig.  4.  Maxilla. 

Fig.  5.  Anterior  foot-jaw,  with  eye. 

Fig.  6.   Posterior  foot-jaw. 

Fig.  7.   Foot  of  first  pair. 

Fig.  8.   Foot  of  second  pair,  female. 

Fig.  9.  Foot  of  third  or  fourth  pair. 

Figs.  10,  11.  Fifth  pair  of  feet  of  male  (two  different  specimens). 

Figs.  12,  13.   Fifth  pair  of  feet  of  female  (two  distinct  stages). 

Fig.  14.  Abdomen  of  male. 

Fig.  15.  Abdomen  of  female. 

Fig.  16.  Abdomen  of  female  seen  laterally,  showing  receptaculurn  seminis  and  fifth  pair 
of  feet. 


(The  figures  in  this  Plate  are  for  the  most  part  drawn  from  what  seems  to  be  an 
immature  form, — identical  with  Pleuromma  gracile,  Claus.) 
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PLEUROMMA      ABDOMINALE,    LuVboclc. 
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PLATE   XIII. 

Heterochceta  spinifrons,  Claus. 
Fi°-.     l.  Female,  seen  from  above,  magnified  20  diameters. 
Fi°\     2.  Anterior  antenna  of  female. 
Fio-.     3.  Left  anterior  antenna  of  male. 
Fie     4.  Posterior  antenna. 
Fig.     5.  Mandible  and  palp. 

Fie.  6.  Maxilla. 

Fig.  7.  Anterior  foot-jaw. 

Fig.  8.  Posterior  foot-jaw. 
Fig.     9.   Outer  branch  of  third  swimming  foot. 

Fig.  10.  Fifth  pair  of  feet  of  male. 

Fig.  1 1 .  Fifth  pair  of  feet  of  female. 

Fig.  12.  Abdomen  of  female,  with  spermatophore  attached. 

Fig.  13.   Portion  of  spermatophore,  with  spermatozoids,  more  highly  magnified. 
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PLATE    XIV. 

Figs.  1-5.  Leuckartia  scopularis,  n.  sp. 

Fig.  1.  Right  anterior  antenna  of  male. 

Fig.  2.  Geniculating  portion  of  left  anterior  antenna  of  male. 

Fig.  3.  Foot  of  the  fifth  pair,  left  side  (imperfect),  male. 

Fig.  4.  Foot  of  fifth  pair,  right  side,  male. 

Fig.  5.  Abdomen  of  male. 

Figs.  6-9.  Euchceta  pulchra  (Lubbock. ) 
Fig.     6.  Female,  seen  from  left  side,  magnified  20  diameters. 
Fig.     7.  Anterior  antenna  of  male. 
Fig.     8.  Anterior  antenna  of  female. 
Fig.     9.  Anterior  foot-jaw  of  female. 

Figs.  10,  11.   Calanus  propinquus,  n.  sp. 

Fig.  10.  Fifth  pair  of  feet  of  male. 

Fig.  1 1 .  Terminal  spines  of  one  of  the  swimming  feet. 
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1-5     LEUCKART1A     SCOPU  LARI  S,    u  sp  6-9     EUCHATA      PULCHRA,     L-utoock. 

10.11      CALANUS       PROPINQUUS,    n  sp. 


PLATE  XV. 
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PLATE  XV. 

Figs.  1-10,  16.  Leuckartia  fiavicornis,  Claus. 

Fig.     1.  Female,  seen  from  left  side,  magnified  16  diameters. 
Fio-.     2.  Left  anterior  antenna  of  male. 

O 

Fig.     3.  Terminal  joints  of  the  same,  more  highly  magnified. 

Fig.     4.  Posterior  antenna. 

Fig.     5.  Mandible  and  palp. 

Fig.     6.  One  of  the  swimming  feet. 

Fig.     7.  Terminal  spines  of  the  same,  more  highly  magnified. 

Fig.     8.  Eight  fifth  foot  of  male. 

Fig.     9.  Left  fifth  foot  of  male. 

Fig.  10.  Abdomen  of  male. 

Fig.  16.  Maxilla. 

Figs.  11-15.    Undina  vulgaris,  Dana. 

Fig.  11.  Anterior  antenna  of  male. 
Fig.  1 2.  Anterior  antenna  of  female. 
Fig.  13.  Foot  of  second  pair. 
Fig.  14.  Fifth  pair  of  feet  of  male 
Fig.  15.  Abdomen  of  male. 
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1-10,16     LEUCKARTIA      FLAVICORNIS,    Claus         11-15    U  N  D  I  N  A    VULGARIS,   Dana 


PLATE  XVI. 


PLATE  XVI. 

Figs.  1-4,  6-14.    Undina  dcwwinii,  Lubbock. 
Fig.     1.  Male,  seen  from  left  side,  magnified  40  diameters. 
Fig.    2.  Anterior  antenna  of  male. 
Fig.     3.  Anterior  antenna  of  female. 
Fig.     4.  Apical  joints  of  the  same,  more  highly  magnified. 
Fig.     6.  Mandible  and  palp. 
Fig.     7.  Maxilla. 
Fig.     8.   Anterior  foot-jaw. 
Fig.     9.  Posterior  foot-jaw. 

Fig.  10.  Outer  branch  and  base  of  third  swimming  foot. 
Fig.  11.  Right  fifth  foot  of  male. 
Fig.  12.   Left  fifth  foot  of  male. 
Fig.  13.  Abdomen  of  male. 
Fig.  14.  Abdomen  of  female. 

Figs.  15,  16.   Scolccithrix  minor,  n.  sp. 
Fig.  15.  Fifth  pair  of  feet  of  male. 
Fig.  16.  Fifth  pair  of  feet  of  female. 

(The  antenna  represented  in  fig.  5  is  that  of  a  species  of  Galanus  (']Jinmarchicus), 
and  does  not  properly  belong  to  this  plate.) 
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1-14    UND1NA      DARW1NII.    LuVbock.       15,16     SCOLECITHRIX      MINOR,    n.  sp 
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PLATE  XVII. 

Scolecithrix  dance  (Lubbock). 

Fig.  1.   Male,  seen  from  left  side,  magnified  40  diameters. 

Fig.  2.  Anterior  antenna  of  male. 

Fig.  3.  Anterior  antenna  of  female. 

Fie.  4.   Posterior  antenna. 

Fig.  5.   Mandible  and  palp. 

Fig.  6.   Maxilla. 

Fig.  7.  Anterior  foot-jaw. 

Fii>.  8.  Terminal  spines  of  one  of  the  swimming  feet. 

Fig.  9.   Fifth  pair  of  feet  of  male 

Fig.  10.  The  same,  immature. 

Fig.  1 1 .  Abdomen  of  female,  seen  from  front. 

Fig.  12.  The  same  seen  from  left  side. 
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PLATE   XVIII. 

Figs.  1-5.   Scolccithrix  minor,  u.  gen.  and  sp. 
Fio\     1.   Female,  seen  from  right  side,  magnified  55  diameters;  a,  fifth  foot. 
Fig.    2.   Anterior  antenna  of  female. 
Fig.     3.  Maxilla. 

Fig.     4.   Anterior  foot-jaw  of  male. 
Fig.     5.  Anterior  foot-jaw  of  female. 

Fig.  6.    Undina  vulgaris,  Dana. 
Fig.     6.  Female,  seen  from  left  side,  magnified  40  diameters. 

Figs.  7-15.  Euchceta  prestandrece,  Philippi. 

Male. 
Fig.     7.  Male,  seen  from  right  side,  magnified  16  diameters. 

Fig.     8.  Anterior  antenna. 

Fig.     9.  Mandible. 

Fig.  10.  Maxilla. 

Fig.  11.  Anterior  foot-jaw. 

Fig.  12.  Posterior  foot-jaw. 

Fig.  13.   Fifth  pair  of  feet  (adult)  ;  ",  attached  spermatophore. 

Fig.  14.  The  same  immature  (sutherlandii,  Lubbock). 

Fig.  15.   Abdomen. 
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7-15      EUCH/tTA       PRESTANDREt,      Philippi. 
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PLATE  XIX. 

Euclia'tit  prcstnndrecs,  Philippi. 

Female. 

Fig.  1.  Female,  seen  from  above,  magnified  20  diameters. 

Fig.  2.  Female,  seen  from  left  side,  magnified  40  diameters. 

Fig-.  3.  Posterior  antenna. 

Fig.  4.  Mandible  and  palp. 

Fig.  5.  Maxilla. 

Fig.  6.  Anterior  foot-jaw. 

Fig.  7.  Posterior  foot-jaw. 

Fig.  8.   Foot  of  first  pair. 

Fig.  9.  Foot  of  second  pair. 

Fig.  10.  Foot  of  third  pair. 

Fig.  11.   Terminal  spines  of  one  of  the  swimming  feet 
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PLATE   XX. 

Fig*-  1—13.  Euchceta  hessei,  n.  sp. 

Fig.  1.  Male,  seen  from  leftside,  magnified  40  diameters. 

Fi°\  2.   Anterior  antenna  of  female. 

Fiff.  3.  Posterior  antenna. 

Fig.  4.  Mandible. 

Fio-.  5.  Maxilla  of  female. 

Fi".  6.  Maxilla  of  male. 

Fig.  7.  Anterior  foot-jaw  of  female. 

Fig.  8.  Posterior  foot-jaw  of  female. 

Fig.  9.  Posterior  foot-jaw  of  male. 

Fig.  10.  Terminal  spines  of  one  of  the  swimming  feet. 

Fig.  11.  Fifth  pair  of  feet  of  male. 

Fig.  12.  Abdomen  of  male. 

Fig.  13.  Abdomen  of  female. 

Figs.  14-19.  Euchceta  pulchra  (Lubbock). 

Fio-.  14.  Maxilla  of  female. 

Fig.  1 5.  Posterior  foot-jaw  of  male. 

Fig.  16.  Posterior  foot-jaw  of  female 

Fig.  17.  Fifth  pair  of  feet  of  male. 

Fig.  18.  Terminal  spine  of  one  of  the  swimming  feet. 

Fig.  19.  Abdomen  of  male 
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1-13     EUCH/S.TA      HESSEI,     n   sp  14-19     E.PULCHRA,    Lubbock 


PLATE  XXL 


(ZOOL.   ('HALL.    KXr.—  -1'AliT   XXIII. —  1883.) Z. 


PLATE  XXI. 

Figs.  1-4.  Euchceta  philippii,  n.  sp. 

Fig.  1.  Female  (?),  seen  from  right  side,  magnified  16  diameters. 

Fig.  2.  Anterior  antenna  of  the  same. 

Fig.  3.  Terminal  spines  of  one  of  the  swimming  feet. 

Fig.  4.  Fifth  pair  of  feet. 

Figs.  5-11.  Euchceta  aiistralis,  n.  sp. 

Fig.  5.  Female,  seen  from  right  side,  magnified  32  diameters. 

Fig.  6.  Anterior  antenna  of  male. 

Fig.  7.   Mandible  and  palp  of  female. 

Fig.  8.  Right  foot  of  fifth  pair  of  male. 

Fig.  9.  Left  foot  of  the  same. 

Fig,  10.  Abdomen  of  female. 

Fig.  11.  Terminal  spines  of  one  of  the  swimming  feet. 
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Fig*.  1-5.  Euchceta  yigus,  n.  sp. 

Fig.  1.  Female  seen  from  above,  magnified  16  diameters. 

Fig.  2.  Anterior  antenna. 

Fig.  3.  Extremity  of  mandible. 

Fig.  4.  Terminal  spines  of  one  of  the  swimming  feet. 

Fig.  5.  Fifth  pair  of  feet  (?  immature  male). 

Figs.  6-12.  Euchceta  barbata,  n.  sp. 

Fig.    6.  Anterior  antenna  of  female. 

Fig.     7.  Rostrum. 

Fig.     8.  Anterior  foot-jaw. 

Fig.     9.  One  of  the  proximal  setae  of  the  same,  with  base. 

Fig.  10.  Portion  of  one  of  the  larger  setse  of  the  same,  more  highly  magnified. 

Fig.  11.  Foot  of  the  second  pair. 

Fig.  12.  Abdomen,  with  posterior  angle  of  thorax. 
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Figs.  1-10.  Calanoides  patagoniensis,  n.  gen.  and  sp. 

Fig.     1.  Male,  seen  from  above,  magnified  40  diameters. 

Fig.     2.  Posterior  antenna. 

Fig.     3.  Mandible  of  male. 

Fig.  4.  Mandible  of  female. 

Fig.  5.  Maxilla  of  female. 

Fig.  6.  Anterior  foot-jaw. 

Fig.  7.  Posterior  foot-jaw  of  male. 

Fig.  8.  Foot  of  third  pair. 

Fig.  9.  Fifth  pair  of  feet  of  male. 

Fig.  10.  Abdomen  of  female. 

Figs.  11-14.  Euelmta  hessei,  n.  sp 
Fig.  11.  Foot  of  first  pair. 
Fig.  12.  Foot  of  second  pair. 
Fig.  13.   Foot  of  fourth  pair  (female). 
Fig.  1 4.  Abdomen  of  female,  with  attached  spermatophores. 
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Figs.  1—11.  Drepanopus  pectinatus,  n.  gen.  and  sp. 

Fig.     1.  Female,  seen  from  right  side,  magnified  40  diameters. 

Fig.     2.  Anterior  antenna  of  female. 

Fig.     3.  Anterior  antenna  of  male. 

Fi  g.     4.  Posterior  antenna. 

Fig.     5.  Mandible  and  palp. 

Fig.     6.  Maxilla. 

Fig.     7.  Foot  of  first  pair. 

Fig.     8.  Foot  of  second  pair. 

Fig.     9.  Foot  of  fourth  pair. 

Fig.  10.  Fifth  pair  of  feet  (female). 

Fig.  11.  Fifth  pair  of  feet  (male). 

Figs.  12-15.  Drepanopus  furcatus,  n.  gen.  and  sp. 

Fig.  12.  Foot  of  second  pair. 

Fig.  13.  Foot  of  fourth  pair. 

Fig.  14.  Terminal  spines  of  swimming  foot. 

Fig.  1 5.  Fifth  pair  of  feet  (female). 
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PLATE   XXV. 

Temora  dubia  (Lubbock). 
Fi°\     1.  Male,  seen  from  right  side,  magnified  50  diameters. 
Fig.    2.  Right  anterior  antenna  of  male. 
Fie.     3.   Anterior  antenna  of  female. 
Fio-.     4.  Posterior  antenna, 
Fig.     5.   Mandible  and  palp. 
Fig.    6.  Maxilla. 
Fig.     7.  Anterior  foot-jaw. 
Fig.     8.  Posterior  foot-jaw. 
Fig.     9.  Foot  of  first  pair,  female. 

Fig.  10.  Foot  of  second  (and  third)  pair  of  female. 

Fig.  11.  Foot  of  fourth  pair  of  female. 

Figs.  12,  13.  Fifth  pair  of  feet  of  male  (seen  in  different  positions). 

Fig.  14.  Fifth  pair  of  feet  of  female. 

Fig.  15.  Terminal  spines  of  one  of  the  swimming  feet. 

Fig.  16.   Abdomen  of  male  (monstrosity). 

Fig.  17.  The  same  (normal). 
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Figs.  1-7.  Centropages  brachiatus  (Dana). 

Fig.  1.  Female,  seen  from  above,  magnified  20  diameters. 

Fig.  2.  Base  of  anterior  antenna  of  female. 

Fig.  3.   Right  anterior  antenna  of  male. 

Fig.  4.   Dentated  joints  of  the  same,  more  highly  magnified. 

Fig.  5.  Foot  of  fifth  pair,  female. 

Fig.  6.  Right  fifth  foot  of  male. 

Fig.  7.  Left  fifth  foot  of  male. 

Figs.  8-15.  Pontclla  detruncata,  Dana. 
Fig.     8.  Left  anterior  antenna  of  male. 
Fig.     9.   Right  anterior  antenna  of  male. 

Figs.  10,  11.   Denticulated  plates  of  the  same,  more  highly  magnified. 
Fig.  12.  Fifth  pair  of  feet  of  female. 
Fig.  13.  Fifth  pair  of  feet  of  male. 
Fie;.  14.  Abdomen  of  male. 
Fig.  1 5.  Abdomen  of  female. 
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Centropages  violaceus  (Clans). 
Fig.     1.  Male,  seen  from  above,  magnified  40  diameters. 
Fig.     2.  Eight  anterior  antenna  of  male. 
Fig.     3.  Hinge-joints  of  the  same,  more  highly  magnified. 
Fig.     4.  Anterior  antenna  of  female. 
Fig.     5.  Mandible  and  palp. 
Fig.     6.  Maxilla. 
Fig.     7.  Anterior  foot-jaw. 
Fig.     8.   Posterior  foot-jaw. 
Fig.     9.  Foot  of  first  pair. 
Fig.  10.  Foot  of  fourth  pair. 
Fig.  1 1 .  Foot  of  fifth  pair  of  female. 
Fig.  12.   Fifth  pair  of  feet  of  male. 

Fig.  13.   Extremity  of  outer  branch  of  left  fifth  foot  of  male,  more  highly  magnified. 
Fig.  14.  Last  joints  of  abdomen  and  tail. 
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Figs.  1-11.   Centropages  furcatus  (Dana). 

Fig.  1.  Female,  seen  from  right  side,  magnified  80  diameters. 

Fig.  2.  Cephalothorax  of  female,  seen  from  above,  magnified  50  diameters 

Fig.  3.   Right  anterior  antenna  of  male. 

Fig.  4.  Serrated  plates  of  the  same,  more  highly  magnified. 

Fig.  5.  Foot  of  first  pair. 

Fig.  6.  Foot  of  second  pair. 

Fig.  7.  Foot  of  third  pair. 

Fig.  8.  Fifth  pair  of  feet  of  male. 

Fig.  9.  Foot  of  fifth  pair,  female. 

Fig.  10.  Terminal  spines  of  one  of  the  swimming  feet. 

Fig.  11.  Abdomen  of  male. 

Figs.  12-15.    Candace  truncata,  Dana. 
Fig.  12.  Mandible  and  palp. 
Fig.  13.  Maxilla. 
Fig.  14.  Anterior  foot-jaw. 
Fig.  15.  Posterior  foot-jaw. 
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Candace  truncata,  Dana. 

Fig.     1.   Male,  seen  from  above,  magnified  40  diameters. 

Fig.     2.   Right  anterior  antenna  of  male. 

Fig.     3.   Anterior  antenna  of  female. 

Fig.     4.   Basal  joints  of  the  same,  more  highly  magnified. 

Fig.     5.   Posterior  antenna. 

Fig.     6.  Foot  of  first  pair. 

Fig.     7.  Foot  of  third  pair,  female. 

Fig.     8.   Outer  branch  of  third  foot,  male. 

Fig.     9.   Fifth  pair  of  feet  of  male. 

Fig.  10.   Fifth  pair  of  feet  of  female. 

Fig.  11.   Fifth  pair  of  feet  of  female  (var.  bispinosa). 

Fig.  1 2.  Apex  of  the  same,  more  highly  magnified. 

Fig.   13.  Abdomen  of  female. 

Fig.  14.  The  same  (variety,  or  young?). 
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Candace  pectinata,  Brady. 

Fig.     1.   Female,  seen  from  above. 

Fig.     2.   Female,  seen  from  right  side,  both  magnified  32  diameters. 
Fig.     3.  Anterior  antenna  of  female. 
Fig.     4.   Right  anterior  antenna  of  male- 
Fig.     5.   Basal  joints  of  the  same. 
Fig.     6.   Pectinated  joints  of  the  same. 
Fig.     7.   One  of  the  swimming  feet. 
Fig.     8.   End  of  outer  branch  of  third  foot. 
Figs.   9,  10.  Fifth  pair  of  feet  of  male,  two  different  specimens. 
Figs.  11,  12.  Fifth  pair  of  feet  of  female,  two  different  specimens. 
Fio.  13.   Abdomen  of  male. 
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Fig.  1.  Acartia  dentieornis,  n.  sp. 

Fig.     1.  Female,  seen  from  above,  magnified  80  diameters. 

Figs.  2-9.   Candace  pachydactyla,  Dana. 

Fig.  2.  Anterior  antenna  of  female. 

Fig.  3.  Anterior  antenna  of  male. 

Fig.  4.  Pectinated  joints  of  the  same,  more  highly  magnified. 

Fig.  5.  Outer  branch  of  one  of  the  swimming  feet. 

Fig.  (5.  Fifth  pair  of  feet  of  male. 

Fig.  7.  The  same,  from  an  immature  specimen. 

Fig.  8.  Fifth  pair  of  feet  of  female. 

Fig.  9.  Abdomen  of  male. 

Figs.  10-12.   Corynura  barbata,  n.  gen.  and  sp. 
Fig.  1 0.  Anterior  antenna  of  female. 
Fig.  11.  Fifth  pair  of  feet. 
Fig.  1 2.  One  of  the  caudal  stylets  (with  last  abdominal  rings). 

Figs.  13,  14.  Pleuromma  abdominale  (Lubbock). 

Fig.  13.   Base  of  anterior  antenna  of  female. 
Fig.  14.  Posterior  antenna. 
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Figs.  1-11.  Acartia  laxa,  Dana. 
Fig.     1.  Female,  magnified  40  diameters. 
Fig.     2.  Anterior  antenna  of  female 
Fig.     3.  Posterior  antenna. 
Fig.     4.  Mandible  and  palp. 
Fig.     5.  Maxilla. 
Fig.     6.  Anterior  foot-jaw. 
Fig.     7.  Posterior  foot-jaw. 
Fig.    8.  Foot  of  first  pair. 

Fig;.     9.  Outer  branch  of  one  of  the  swimming  feet. 
Fig.  10.   Fifth  pair  of  feet  of  female. 
Fig.  1 1  Abdomen  of  female. 

Figs.  12-17.  Acartia  denticornis,  n.  sp. 

Fie.  12.  Anterior  antenna  of  male 

Fie.  13.  Posterior  foot-jaw. 

Fig.  14.  Foot  of  third  pair. 

Fig.  15.  Fifth  foot  of  male  (one  side  only.) 

Fig.  16.  Fifth  pair  of  feet  of  female. 

Fig.  17.  Abdomen  of  male. 
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Corynura  gracilis,  n.  gen.  and  sp. 
Fig.     1.  Male,  seen  from  below. 

Fig.     2.  Female,  seen  from  right  side  ;    both  magnified  50  diameters. 
Fig.     3.  Anterior  antenna  of  female. 
Fig.     4.  Denticulated  portion  of  right  male  antenna. 
Fig.     5.  Posterior  antenna. 
Fig.     6.  Mandible  and  palp. 
Fig.    7.  Maxilla. 
Fig.     8.  Anterior  foot-jaw. 

Fig.     9.  Posterior  foot-jaw. 

Fie.  1 0.  One  of  the  swimming  feet. 

Fig.  11.  Fifth  pair  of  feet  of  male. 

Fig.  12.  Fifth  pair  of  feet  of  female. 

Fig.  13.  Abdomen  and  tail  of  female,  seen  from  front. 

Fig.  14.  The  same  seen  laterally. 
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Figs.  1-9.   Calanopia  ettiptica,  Dana. 

Fig.  1.  Female,  magnified  50  diameters. 

Fig.  2.  Anterior  antenna  of  female. 

Fig.  3.  Eight  anterior  antenna  of  male,  with  rostrum  and  eyes, 

Fig.  4.  Denticulated  joint  of  same,  more  highly  magnified. 

Fig.  5.   Mandible  and  palp. 

Fig.  6.   Fifth  pair  of  feet  of  female. 

Fig.  7.  Fifth  pair  of  feet  of  male. 

Fig.  8.  Extremity  of  left  fifth  foot  of  male,  more  highly  magnified. 

Fig.  9.  Abdomen  and  tail  of  male. 

Figs.  10-13.  Pontcllopsis  villosa,  n.  gen.  and  sp. 

Fig.  10.  Posterior  antenna. 

Fig.  11.  Maxilla. 

Fig.  12.  Anterior  foot-jaw. 

Fig.  13.  Posterior  foot-jaw. 
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PLATE   XXXV. 

Figs.  1-13.  Pontdla  acutifrons  (Dana). 

Fig.     1.   Male,  seen  from  above,  magnified  1G  diameters. 

Fig.  2.   Forehead  and  rostrum  with  superior  eyes. 

Fig.  3.   Left  anterior  antenna  of  male. 

Fig.     4.   Right  anterior  antenna  of  male. 

Fig.     5.   Denticulated  joints  of  the  same,  more  highly  magnified. 

Figs,  (j,  7.  Teeth  of  the  upper  and  lower  denticulated  plates. 

Fig.     8.   Outer  branch  of  one  of  the  swimming  feet. 

Fig.     9.  Fifth  pair  of  feet  of  female. 

Fig.  10.   Fifth  pair  of  feet  of  male. 

Fig.  11.  Appendage  of  the  same,  more  highly  magnified. 

Fig.  1 2.   Abdomen  of  female. 

Fig.  13.   Abdomen  of  male. 

Figs.  14-20.  Pontellopsis  villosa,  n.  gen.  and  sp. 

Fig.  14.  Female,  seen  from  above,  magnified  20  diameters. 

Fig.  15.  Anterior  antenna  of  same. 

Fig.  16.  Mandible  and  palp. 

Fig.  17.  Foot  of  first  pair. 

Fig.  18.  Foot  of  second  pair. 

Fig.  19.  Fifth  pair  of  feet  of  female. 

Fig.  20.  Abdomen  of  female. 
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Pontella  acuta  (Dana). 
Fig.     1.  Female,  seen  from  right  side  ;  magnified  32  diameters. 
Fig.     2.  Anterior  antenna  of  left  side  (male). 
Fig.     3.  Anterior  antenna  of  right  side  (male). 

Figs.   4,  5.   Portions  of  denticulated  plates  of  same,  more  highly  magnified. 
Fig.     6.  Maxilla. 
Fig.     7.   Posterior  foot-jaw. 
Fig.     8.   Fifth  pair  of  feet  of  male. 
Fig.     i».   Fifth  pair  of  feet  of  female. 
Fig.  10.  Abdomen  and  posterior  thoracic  angles  of  male. 
Fis.  11.   The  same  structures  of  female. 
Fig.  12.   Second  and  third  tail  seta?  of  female,  more  highly  magnified. 
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Pontella  plumata  (Dana). 

Fig.  1.  Female,  seen  from  left  side;   magnified  40  diameters. 

Fig.  2.  Anterior  antenna  of  female. 

Fig.  3.  Right  anterior  antenna  of  male. 

Fig.  4.  Posterior  antenna  of  female. 
Fig.     5.  Mandible  of  female. 
Fig.     6.  Foot  of  first  pair. 
Fig.     7.  Foot  of  third  pair. 
Fig.     8.  Fifth  pair  of  feet  of  female. 
Fig.     9.  Fifth  pair  of  feet  of  male. 

Fig.  10.  Abdomen  of  female. 

Fig.  1 1 .  Abdomen  of  male. 
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Figs.  1-6.  Pontclla  Icevidentata,  n.  sp. 

Fig.  1.  Male,  seen  from  above  ;   magnified  50  diameters. 

Fig.  2.  Right  anterior  antenna  of  the  same. 

Fig.  3.  Serrated  plates  of  the  same,  more  highly  magnified. 

Fig.  4.   One  of  the  swimming  feet. 

Fig.  5.  Fifth  pair  of  feet  of  male. 

Fig.  6.  End  of  left  foot  of  the  same,  more  highly  magnified. 

Figs.  7-14.  Pontclla  clephas,  n.  sp. 
Fig.     7,  Male,  seen  from  above  ;  magnified  30  diameters. 
Fig.     8.  Anterior  antenna  of  female. 
Fig.     9.   Right  anterior  antenna  of  male. 

Figs.  10,  11.  Teeth  of  denticulated  plate  of  the  same,  more  highly  magnified. 
Fig.  12.  Fifth  pair  of  feet  of  female. 
Fig.  13.  Fifth  pair  of  feet  of  male. 
Fig.  14.  Abdomen  of  female. 
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Pontella  hroyeri,  n.  sp. 
Fig.     1.  Female,  seen  from  above  ;  magnified  40  diameters. 
Fig.     2.  Anterior  antenna  of  female. 
Fig.     3.  Eight  anterior  antenna  of  male. 
Fig.     4.  Portion  of  teeth  of  the  same,  more  highly  magnified. 
Fig.     5.  Posterior  antenna. 
Fig.    6.  Mandible  and  palp. 
Fig.    7.  Maxilla. 
Fig.     8.  Anterior  foot-jaw. 
Fig.     9.  Posterior  foot-jaw. 
Fig.  10.  Fifth  pair  of  feet  of  female. 
Fig.  11.   Fifth  pair  of  feet  of  male. 
Fig.  12.  Terminal  papillae,  &c,  of  fifth  foot  of  left  side. 
Fig.  1 3.  The  same  of  another  specimen. 

Fig.  14.  Posterior  thoracic  segments  and  abdomen  of  female  (ventral  aspect). 
Fig.  15.  The  same  (lateral  aspect). 
Figs.  16,  17.  Female  abdomen — other  specimens. 
Fig.  18.  Male  abdomen,  seen  laterally. 
Fig.  19.  The  same,  seen  froin  front. 
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Figs.  1-10.   Otthona  challengerii,  n.  sp. 

Fig.  1.  Female,  seen  from  above;   magnified  50  diameters. 

Fig.  2.  Eostrum. 

Fig.  3.  Posterior  antenna. 

Fig.  4.  Maxilla. 

Fig.  5.  Anterior  foot-jaw. 

Fig.  6.  Posterior  foot-jaw. 

Fig.  7.   Foot  of  first  pair. 

Fig.  8.  Foot  of  fourth  pair. 

Figs.  9,  10.   Basal  portions  of  the  two  setse  of  fifth  foot. 

Figs.  11-15.  Zaus  spinatus,  Goodsir. 
Fig.  11.  Anterior  antenna. 
Fig.  12.  Mandible  and  palp. 
Fig.  1 3.  Foot  of  first  pair. 
Fig.  14.  One  of  the  swimming  feet. 
Fig.  15.  Foot  of  fifth  pair. 
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1-10     01TH0NA     CHALLENGER!!,  n   sp.        11-15     ZAUS      S  P  I  N  AT  U  S  ,'  Goodsir. 


PLATE  XLI. 


(ZOOL.  CHALL.  EXP.  —  PART  XXIII. — 1883.) — Z. 


PLATE   XLI. 

Figs.  1-12.   Machairopus  idyoides,  u.  gen.  and  sp. 

Fig.     1.   Female,  seen  from  above. 

Fig.     2.   Male  seen  from  side;  both  magnified  50  diameters. 

Fig.     3.  Anterior  antenna  of  female. 

Fig.     4.   Posterior  antenna. 

Fig.     5.  Mandible  and  palp. 

Fig.     6.  Anterior  foot-jaw. 

Fig.     7.  Posterior  foot-jaw. 

Fig.     8.   Foot  of  first  pair. 

Fig.     9.   One  of  the  following  pairs  of  swimming  feet. 

Fig.  1 0.  Foot  of  fifth  pair,  female. 

Fig.  11.  Abdomen  of  female. 

Fig.  1 2.   Abdomen  of  male. 

Figs.  13-17.  Zaus  spinatus,  Goodsir. 
Fia;.  13.   Female,  magnified  50  diameters. 
Fig.  14.  Posterior  antenna. 
Fig.  15.  Anterior  foot-jaw. 
Fig.  16.  Posterior  foot-jaw. 
Fig.  17.   Abdomen  and  tail. 


The  Voyage  of  H.M.  S  "Challenger" 


Cope; 


>'E4n' 


1-12    MACHAIROPUS      1  D  Y  0  I  D  E  S  ,   n  gen  A  sp.  13  "  17    ZAUS      SP1NATUS,    Goodsir 


PLATE  XLII. 


PLATE   XLII. 

Figs.  1-8.  Pseudothalestris  imbricata,  n.  gen.  and  sp. 

Fig.  1 .  Anterior  antenna  of  male. 

Fig.  2.  Inner  branch  of  posterior  antenna. 

Fig.  3.  Posterior  foot-jaw. 

Fig.  4.  Foot  of  first  pair. 

Fig.  5.  Foot  of  second  pair. 

Fig.  6.  Foot  of  third  and  fourth  pairs. 

Fig.  7.  Foot  of  fifth  pair. 

Fig.  8.  Abdomen  and  tail. 

Figs.  9-16.   Goniopsyllus  rout  rat  us,  n.  gen.  and  sp. 
Fig.     9.  Male,  seen  from  the  left  side. 

Fie;.  10.  The  same,  seen  from  above;  both  magnified  80  diameters. 
Fig.  11.   Anterior  antenna. 
Fig.  12.  Posterior  antenna- 
Fig.  13.  a,  Maxilla;    b,  anterior  foot -jaw. 
Fig.  14.  Posterior  foot-jaw. 
Fig.  1 5.  One  of  the  swimming  feet. 
Fig.  16.   Fifth  pair  of  feet. 


'■ 


Copepoda  P1.XL1! 


1-8     P5EUD0THALESTR1S      IMBRICATA,     n  gen  &  sp  9-16     G 0 N I  0 PSYLLU S     ROSTRATUS,      ti.  gen   A.  sp. 


PLATE  XLIII. 


(ZOOL.    (HALL.   EXP. PART  XXIII. 1883.) — Z. 


PLATE   XLIII. 

Figs.  1-16.  Miracia  efferata,  Dana. 

Fig.     1.  Male,  seen  from  right  side;  magnified  55  diameters. 

Fig.     2.  Female,  seen  from  left  side;  magnified  50  diameters. 

Fig.     3.  Anterior  antenna  of  male. 

Fig.     4.  Anterior  antenna  of  female 

Fig.     5.  Posterior  antenna. 

Fig.     6.  Mandible. 

Fiff.     7.  Maxilla. 

Fig.    8.  Anterior  foot-jaw. 

Fig.     9.  Posterior  foot-jaw. 

Fig.  10.  Foot  of  first  pan. 

Fio-.  11.   Inner  branch  of  second  foot  of  male. 

Fig.  12.  Foot  of  third  and  fourth  pairs. 

Fig.  13.  Fifth  foot,  male. 

Fig.  14.  Fifth  foot,  female. 

Fig.  15.  Abdomen  of  male. 

Fig.  16.  Corneal  lenses. 


The  Voyage  of  H.M.S  "Challenger." 


Copepoda  PI.  XLIII. 


0  S  Brady.  Jsl 


MIRACIA        EFFERATA,     Di 


?H»tX.Lrti'Hm' 


PLATE  XLIV. 


PLATE  XLIV. 

Pontostratiotes  ahyssicola,  n.  gen.  and  sp. 
Fig.     1.  Animal,  seen  from  above. 

Fig.     2.  The  same,  seen  from  left  side;  both  magnified  40  diameters. 
Fig.     3.  Spines  of  cephalothorax. 
Fig-     4.  Anterior  antenna. 
Fig.     5.  Posterior  antenna. 
Fig.     6.  Mandible  and  palp. 
Fio-.     7.  Maxilla. 
Fig.     8.   Anterior  foot-jaw. 
Fig.     9.  Posterior  foot-jaw. 
Fig.  10.  One  of  the  swimming  feet. 
Fig.  11.  Fifth  pair  of  feet. 


. 


GGBraJy  V. 


ONTOSTRATIOTES      ABYSS1COLA,    n. £en.  &  sp. 


PLATE  XLV 


fzoOL.  CHALL.  EXP. — PAKT  XXIII.  —  1883.)  — Z 


PLATE  XLV. 

Figs.  1-9.  Pontella  securifer,  n.  sp. 

Fio\  1.  Right  anterior  antenna  of  male. 

Fig.  2.  Side  view  of  rostrum  with  eyes  (slightly  oblique). 

Fig.  3.  The  same,  seen  from  above. 

Fig.  4.  Mandible  and  palp. 

Fig.  5.  Fifth  pair  of  feet  of  male. 

Fig.  6.  Fifth  pair  of  feet  of  female. 

Fig.  7.  Abdomen  of  male. 

Fig.  8.  Abdomen  of  female  (without  tail  setae),  seen  from  left  side. 

Fig.  9.  The  same,  seen  from  behind. 

Figs.  10-15.  Pontella  inermis,  n.  sp. 

Fig.  10.  Male  (?),  seen  from  above  ;  magnified  16  diameters. 

Fig.  11.  Right  anterior  antenna  of  the  same. 

Fig.  12.  Left  anterior  antenna  of  the  same. 

Fig.  13.  Apex  of  mandible. 

Fig.  14.  Terminal  and  lateral  spines  of  swimming  foot. 

Fig.  15.  Fifth  pair  of  feet  of  male  ? 

Figs.  1G-19.  Pontella  strenua,  Dana. 

Fig.  16.  Anterior  antenna  of  male  (imperfect). 

Fig.  17.  Fifth  pair  of  feet  of  male  and  extremity  of  that  of  left  side,  more  highly 

magnified. 
Figs.  18,  19.  Abdomen  of  two  different  specimens. 

Fig.  20.  Pontella  detruncata,  Dana. 
Fig.  20.  Fifth  pair  of  feet  of  female. 


Thr  Voyage  of  HM.S'Challei. 
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E  KbIIi  ■  ■'"'  ■"■'''' 


1-9      PONTELLA      S  ECURI  FE  R,    n  sp  10-15     P.    INERMIS.nsp. 

16-19     P.    STRENUA,    Dana.         EC     P.    DETRUNCATA,    Dana 


PLATE  XLVI. 


PLATE  XLYI. 

Fig.  1.   Calami s  gracilis,  Dana. 
Fiar.  1.  Outer  branch  of  the  first  swimming  foot. 

Figs.  2-4.  Hemicalanus  aculeatus,  n.  sp. 
Fig.  2.  Female  (?),  seen  from  above  ;  magnified  IG  diameters. 
Fig;.  3.  Maxilla. 
Fig.  4.  Foot  of  second  pair. 

Figs.  5-6.   Corycceus  speciosus,  Dana. 
Fig.  5.  Adult,  seen  from  above. 
Fig.  6.  Adult,  seen  from  right  side  ;  both  magnified  40  diameters. 

Figs.  7-9.   Corycceus  obtusus,  Dana. 
Fig.  7.  Adult,  seen  from  left  side  ;  magnified  80  diameters. 
Fie.  8.  Anterior  antenna. 

O 

Fig.  9.  Posterior  antenna. 


The  '.  I  M  S"Challei 


• 


1    CALANUS      GRACILIS,    Dana  2-4     HEM1CALANU5       ACU  LEATUS,  n.sp.. 

5,6     CORYCftUS      SPE  CIOSU  S,  Dana  7-9     CORYC/fcUS       OBTUSUS.Dana 


PLATE  XLVII. 


(ZOOL.  CHALL.  EXP. — PART  XXIII. — 1883.) — Z. 


PLATE   XLVII. 

Figs.  1-12.  Sarphirina  ovalis,  Dana. 
Fig.     1.  Male,  seen  from  above;  magnified  40  diameters. 
Fig.     2.  Female,  seen  from  above;  magnified  40  diameters. 
Fig.     3.  Anterior  antenna  of  male. 
Fig.     4.  Anterior  antenna  of  female. 
Fig.     5.  Posterior  antenna  of  male. 
Fig.     6.  Posterior  antenna  of  femah. 
Fig.     7.  a,  Mandible  ;  b,  maxilla. 
Fig.     8.  Anterior  foot-jaw. 
Fig.    9.  Posterior  foot-jaw. 
Fig.  1 0.  Foot  of  fourth  pair. 
Fig.  11.  Foot  of  fifth  pair. 
Fig.  12.  Last  thoracic  segment  and  abdomen  of  female. 

Figs.  13-16.  Saphirinella  stylifera  (Lubbock). 
Fig.  13.  Anterior  foot-jaw,  seen  from  side. 
Fig.  14.  Caudal  stylets. 

Fig.  15.  Male  genital  organs, — t,  testis;  r.s.  receptaculum  seminis. 
Fig.  16.  Nervous  centres, — a,  brain;  bb,  antenna!  nerves;  cc,  pedal  nerves. 


Challenger:' 


G.S. Brady  del. 


1-12    SAPHIRINA    OVALl  S  ,  Dana.         13-16   SAPHIRINELLA    STYUFERA,   LuVbock. 


PLATE  XLVIII. 


PLATE  XLVIII. 

Figs.  1-5.  Saphirina  incequalis,  Dana. 
Fig.    1.  Male,  seen  from  above. 

Fig.     2.  Female,  s.een  from  above;  both  magnified  40  diameters. 
Fig.    3.  Anterior  antenna. 
Fig.     4.  Posterior  antenna. 
Fig.     5.  One  of  the  swimming  feet. 

Figs.  6-8.  Sa/phirina  gemma,  Dana. 
Fig.     6.  Female,  seen  from  above;  magnified  40  diameters. 
Fig.     7.  Anterior  antenna  of  female. 
Fig.     8.  Posterior  antenna  of  the  same. 

Figs.  9-13.  Saphirinella  stylifera  (Lubbock). 
Fig.    9.  Male,  seen  from  below;  magnified  16  diameters. 
Fig.  10.  Anterior  antenna. 
Fig.  11.  Posterior  antenna. 
Fig.  1 2.  Upper  lip. 
Fig.  13.  Posterior  foot-jaw. 


LI         hallenger'.' 


Copepoda  Fl.XLVUL 


I  ■i.3y  del 


1-5     SAPH I Rl  N  A    IN/tQUALIS,  Dana.         6-8    SAPH1R1NA     GEMMA,    Dans 
9-13     SAPHIR1NELLA      STYLIFERA,   lubtock. 


PLATE  XLIX. 


(ZOOL.  CHALL.  EXP.— PART  XXIII.  —  18S3.) — Z. 


PLATE   XLIX. 

Figs.  1,  2.  Saphirina  serrata,  n.  sp. 

Fig.     1.  Female,  seen  from  above;  magnified  40  diameters. 

Fig.     2.  Hinder  segments  and  caudal  lamellae  of  male,  more  highly  magnified. 


Figs.  3-6.  Saphirina  opalina,  Dana. 

Fig.  3.  Female  (?  young),  seen  from  above. 

Fig.  4.  Posterior  portion  of  an  adult,  both  magnified  40  diameters. 

Fig.  4.  a,  Posterior  portion  of  the  abdomen  of  male  (?). 

Fi£.  5.  Anterior  antenna. 

Fig.  5.  a,  Anterior  antenna  of  male  (?). 


&• 


Fig-     6.  Posterior  antenna. 

Figs.  7-10.  Saphirina  sinuicauda,  n.  sp. 

Fig.     7.  Posterior  antenna. 

Fig.     8.  Last  joint,  inner  branch  of  second  (?)  swimming  foot. 

Fig.     9.  Abdomen  and  caudal  stylets  of  female. 

Fig.  10.  Posterior  abdominal  segments  and  caudal  stylets  of  male. 

Figs.  11-13.  Saphirina  splendens,  Dana. 

Fig.  11.  Abdomen  of  immature  (?)  female. 

Fig.  12.  Caudal  lamella  of  the  same. 

Fig.  13.  Caudal  lamella  of  male  (setas  wanting). 

Figs.  14-17.  Saphirina  opaca,  Lubbock. 

Fig.  14.  Anterior  antenna. 

Fig.  15.  Posterior  antenna. 

Fig.  16.  Outer  branch  of  one  of  the  swimming  feet. 

Fig.  17.  Abdomen  and  last  cephalo thoracic  segment  of  female. 

Figs.  18-22.   Corycceus  limbatus,  n.  sp. 

Fig.  18.  Female,  seen  from  left  side;  magnified  50  diameters. 

Fig.  19.  Posterior  antenna. 

Fig.  20.  Posterior  foot-jaw. 

Fig.  21.  Last  joint  of  one  of  the  swimming  feet,  with  magnified  spines. 

Fig.  22.  Posterior  thoracic  spines,  with  abdomen  and  tail. 


The  Voyage  of  H.M.S.'Cha 


Copepoda  PI.  XLIX. 


^ 


'  Biadydel 


J  M«*.ulf  EinT 


1,2    SAPHIRtNA     S  ERR  AT  A,  n.sp.      3-6    S.    OPALINA,  Dana.       7-10    S.   S  !  N  U  I  C  A  U  D  A  ,  n  sp 
11-13   S.  SPLE  N  DENS,  Dana.     14-17    S  .   0  P  AC  A  ,  LuVbocfe.     18-22    CORYCAUS      L  1  M  B  AT  U  S  ,  n.sp 


PLATE  L. 


PLATE  L. 

Figs.  1-10.  SeteUa  gracilis,  Dana. 
Fig.     1.  Female,  seen  from  left  side;  magnified  80  diameters. 
Fig.     2.  Anterior  antenna  of  male. 
Fig.     3.  Posterior  antenna. 
Fig.     4.  Mandible. 
Fig.     5.  Maxilla. 
Fig.     6.  Anterior  foot-jaw. 
Fig.     7.  Posterior  foot-jaw. 
Fig.     8.  One  of  the  swimming  feet. 
Fig.     9.  Foot  of  fifth  pair,  male. 

Fig.  10.  The  same,  female. 

Figs.  11-17.   Saphirina  metallina,  Dana. 
Fig.  1 1 .  Male,  seen  from  above. 

Fig.  12.  Female,  seen  from  above;  both  magnified  40  diameters. 
Fig.  13.  Anterior  antenna. 
Fig.  14.  Posterior  antenna. 
Fig.  15.  Foot  of  fourth  pair. 

Fig.  16.  Abdomen  of  female,  more  highly  magnified. 
Fio;.  17.  Corneal  lenses. 


o- 


Fig.  18.  Saphirina  gemma,  Dana. 

Fig.  18.  Inner  branch  and  portion  of  outer  branch  of  one  of  the  swimming  feet  ;  a,  one 
of  the  apical  spines,  more  highly  magnified. 


•  of  H.M.S."Challenger: 
8. 


S.S.BraJ 


I -10     SETELLA      GRACILIS,    Dma.  II-  1 7     SAPH1RINA      M  E  T  A  L  L  I  N  A  ,   Dana. 

IS      SAPHIRINA     GEMMA,   Dana 


PLATE  LI. 


(ZOOL.  CHALL.  EXP.— FART  XXIII.  — 1883.)— Z. 


PLATE   LI. 

Figs.  1-11.   Onccea  obtusa  (Dana). 

Fig.  1.  Female,  seen  from  right  side;  magnified  80  diameters. 

Fig.  2.  Abdomen  of  female,  seen  from  the  front. 

Fig.  3.  Abdomen  of  male,  seen  from  the  front. 

Fig.  4.  Anterior  antenna. 

Fie;.  5.  Posterior  antenna. 

Fig.  6.  a,  Mandible  ;  b,  maxilla. 

Fig.  7.  Anterior  foot-jaw. 

Fig.  8.  Posterior  foot-jaw  of  female. 

Fig.  9.  Posterior  foot-jaw  of  male. 

Fig.  1 0.  Foot  of  first  pair. 

Fig.  11.  Foot  of  fourth  pair. 

Figs.  12-14.  Saplurina  reticulata,  n.  sp. 
Fig.  12.  Male,  seen  from  above;  magnified  40  diameters. 
Fig.  13.  Posterior  antenna. 
Fig.  14.  A  caudal  lamella,  more  highly  magnified. 


The  Voyage  ottl  M  "."Challenger" 


Copepoda  . 


l-ll     ONCAA     OBTUSA,    Dana.  12-14    SAPHIR1NA     RETICULATA,  n   sp 


PLATE  LIf. 


PLATE   LII. 

Figs.  1-14.  CoryccBus  varius,  Dana. 
Fig.     1.  Female,  seen  from  above  ;  a,  lateral  processes  of  third  thoracic  segment. 
Fig.    2.  The  same,  seen  from  left  side;  both  magnified  40  diameters. 
Fig.    3.  Abdomen  of  female,  seen  lateral!}'. 
Fig.    4.  Abdomen  of  male,  seen  from  the  front. 
Fig.     5.  Abdomen  of  immature  female,  seen  from  the  front. 
Ficr.    6.  Anterior  antenna. 
Fig.     7.  Posterior  antenna  of  male. 
Fig.     8.  Posterior  antenna  of  female. 

Fig.     9.  a,  Mandible;  a',  a',  apical  processes;  a",  palp;  l>,  maxilla. 
Fig.  10.  Anterior  foot -jaw. 
Fig.  11.  Posterior  foot-jaw. 
Fig.  1 2.  Foot  of  first  pair. 
Fig.  13.  Foot  of  third  pair. 
Fig.  14.  Foot  of  fourth  pair. 

Figs.  15-19.   CoryccBus  pellucidus,  Dana. 
Fig.  15.  Female,  seen  from  left  side;  magnified  80  diameters. 
Fig.  16.  Anterior  antenna. 
Fioj.  17.  Posterior  antenna. 
Fig.  18.  Posterior  foot-jaw. 
Fig.  19.  Abdomen  and  tail  with  attached  spcrmatophores. 


The  Voyage  of  KM  S  "Challenger" 


Copepoda.  PI.  LIT. 


-idy  del. 


1-K     CORYCAUS     VARIUS,  Dana.         15-19    C.    PELLUC1DUS,     Dana. 


PLATE  LIII. 


(ZOOL.   CHALL.  EXP.— PART  XXIII.— 1883.)— Z. 


PLATE   LIII. 

Figs.  1—11.   Copilia  mirabilis,  Dana. 
Fig.     1.  Female  {]),  seen  from  above. 

Fig.     2.  The  same,  seen  from  right  side;  both  magnified  40  diameters. 
Fig.     3.   Anterior  antenna. 

Figs.   4,  5.   Posterior  antenna  of  male  and  female  (?) 
Fig.    6.  Mandible. 
Fig.     7.  Maxilla  (?). 
Fig.     8.  Anterior  foot-jaw. 
Fig.     9.   Posterior  foot-jaw. 
Fig.  10.   Foot  of  first  pair. 
Fig.  11.   Foot  of  fourth  pair. 

Figs.  12-16.  Lubbockia  squittimancb,  Claus. 
Fig.  12.   Anterior  antenna  of  female. 
Fig.  13.   Posterior  antenna. 
Fig.  14.  Posterior  foot-jaw  of  female. 
Fig.  15.    One  of  the  swimming  feet. 
Fig.  1G.   Foot  of  fifth  pair. 


The  Voyage  of  H.M  S" Challenger'.' 


Copepoda.Pl 


G.S  Brady  dd. 


F  Hulk,  Lift'  Efcn« 


l-ll      C0PIL1A    MIRAB1LIS,    Dana  12-16    LUBB0CK1A    SQUULIMANA,     Claus. 


PLATE  L1V. 


PLATE   LIV. 

Figs.  1-  7.  Lubbockia  squillimana,  Claus. 

Fig.  1.    Female,  seen  from  above. 

Fig.  2.  The  same,  seen  from  left  side. 

Fig.  3.  Male,  seen  from  above. 

Fig.  4.  The  same,  seen  from  left  side;  all  magnified  80  diameters. 

Fig.  5.  Mandible. 

Fig.  6.  Anterior  foot-jaw. 

Fig.  7.  Posterior  foot-jaw  of  male. 

Figs.  8   10.   Corycceus  venustus,  Dana. 
Fig;.     8.   Female,  seen  from  above;  magnified  40  diameters. 
Fig.     9.   Posterior  antenna. 
Fig.  10.   Last  abdominal  segment  and  tail. 


Voyage  of  H.M.S  "Challenger1.1 


Copepoaa  PI.  UV. 


•  atk  :.-.- 


1-7     LUBBOCKIA       SQUILLIMANA,   Claus .  8-10    C0RYCAU5      VENUSTUS,     Dana. 


PLATE  LV. 


(ZOOL.   CHAI.L.    EXP. — PART  XXIII. —  1883.) Z 


PLATE   LV. 

Fig.  1.  Nogagus  murrayi,  n.  sp. 
Fig.     1.  Adult  female  (?),  seen  from  below;  magnified  20  diameters. 

Fig.  2.  Lepeophtheirus  suhmi,  n.  sp. 
Fig.     2.  Female,  seen  from  below;  magnified  24  diameters. 

Fig.  3.  Pandarus  zygcence,  n.  sp. 
Fig.     3.  Adult  male,  seen  from  above;  magnified  16  diameters. 

Figs.  4-8.   Chondracanthus  macrurus,  n.  sp. 
Fig.     4.  Adult,  magnified  16  diameters. 
Fig.     5.  Posterior  antenna. 
Figs.   6,  7.  Mouth-organs. 
Fig.     8.  Foot-jaw  ? 

Figs.  9-13.  Hessella  cylindrical,  n.  gen.  and  sp. 
Fig.     9.  Adult,  magnified  40  diameters. 
Fig;.  10.  Anterior  antenna. 
Fig.  11.  Posterior  antenna  (?). 
Fig.  1 2.  Foot  of  first  pair. 
Fig.  13.  Foot  of  third  pair. 
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Copepoda.Pl.LV. 


ff.S.Bridy  d.l 


l.NOGAGUS     MURRAY!,    nsp.       2  .  L  E  P  E  0  P  H  T  H  E  I  R  U  S     SUHMI,  i.sp.      3    PANDARUS     ZYGftNA,   n   sp 
4-8    CHONDRACANTH  U  S     MACRURUS,    nsp.       9-13.  H  E  S  S  E  L  L  A    CYLINDRICA,    n  gen.  &  sp 


THE 


VOYAGE    OF    H.M.S.    CHALLENGER. 


ZOOLOGY. 


REPORT  on  the  Calcarea  dredged  by  H.M.S.  Challenger  during  the  years 
1873-76.     By  N.  Polejaeff,  M.A.  of  the  University  of  Odessa. 

INTRODUCTION. 

In  December  1882  I  received  from  Mr.  John  Murray,  for  the  purpose  of  scientific 
investigation,  all  the  Calcarea  brought  home  by  the  Challenger  Expedition.  The  investi- 
gation has  been  conducted  in  Graz,  at  the  Institute  of  Prof.  F.  E.  Schulze,  and  in- 
debted as  I  am  to  Prof.  F.  E.  Schulze  for  the  whole  of  my  spongiological  education, 
I  am  now  still  more  under  obligation  to  him  for  the  encouraging  interest  which  he 
has  manifested  in  the  progress  of  this  investigation,  for  his  liberality  in  placing  at 
my  disposal  all  his  own  Calcarea,  and  for  the  kindness  with  which  he  procured  me 
access  to  the  precious  collection  which  Prof.  Oscar  Schmidt  presented  to  the  Joanneum 
at  Graz.  For  all  this  I  express  to  Prof.  F.  E.  Schulze  my  heartfelt  gratitude.  I  have 
also  to  fulfil  the  agreeable  obligation  of  thanking  Dr.  E.  v.  Marenzeller  of  Vienna,  Prof.  J. 
Steenstrup  of  Copenhagen,  Dr.  G.  C.  J.  Vosmaer  of  Naples,  and  particularly  Mr.  H.  J. 
Carter  of  Budleigh-Salterton,  for  the  amiability  with  which  my  requests,  if  in  any  way 
realisable,  were  received  and  answered. 

The  Calcarea  of  the  Challenger  Expedition  have  been  found  to  belong  to  thirty 
species,  twenty-three  of  which  are  quite  new.  The  greater  part  of  the  specimens  being 
very  well  preserved,  and  there  being -amongst  them  many  very  interesting  forms,  I  con- 
sidered it  my  duty  not  to  limit  myself  to  a  simple  description  of  the  collected  material, 
but  to  try  to  solve  some  questions  which,  thanks  to  recent  investigations,  have  been 
brought  before  the  scientific  world.     The  principal  question,  which  logically  includes  in 
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itself  all  the  others,  concerns  the  systematic  arrangement  of  the  class  Calcarea,  proposed 
by  Prof.  Hseckel  in  his  monograph,  Die  Kalkschwamme. 

Although  it  is  twelve  years  since  this  work  made  its  appearance,  yet  no  serious  attempt 
has  been  hitherto  made  to  criticise  Prof.  Hasckel's  systematic  principles,  although  there  has 
been  no  want  of  consciousness  that  such  an  attempt  wras  desirable.  Some  zoologists,  it  is 
true,  captivated  by  the  ingenuity  of  the  system  established  by  Haeckel,  not  only  proclaimed 
the  Monograph  an  "  Epoche  machendes  Werk  "  (Keller),  which  I  quite  agree  with,  but 
went  so  far  as  to  express  their  conviction  that  there  could  be  nothing  further  added  to 
the  natural  history  of  the  class  Calcarea,  all  having  been  done  by  the  illustrious  professor 
of  Jena.  Other  voices,  however,  were  heard,  which  spoke  of  the  necessity  of  a  revision  ; 
as  for  instance,  those  of  Leuckart,  P.  Wright,  and  more  decidedly  Metschnikoff  and  Claus. 

A  complete  revision  of  all  the  Calcarea  described  up  to  this  time  is  at  present 
scarcely  possible.  The  originals  are  scattered  over  all  Europe,  if  not  over  the  whole 
world,  and  some  of  them  are  not  to  be  obtained  at  all.  I  have  done  my  utmost  in 
this  direction,  and  I  think  that,  including  the  Challenger  specimens,  the  number  of  forms 
at  my  disposal  is  sufficient  to  permit  me  to  hope  that  the  systematic  arrangement  of 
the  group  Calcarea  here  proposed  will  serve  as  a  sufficiently  sure  basis  for  further 
investigations. 

I  limit  myself  in  this  paper  to  a  revision  of  the  families  and  genera,  this  being  the 
most  important  part  of  the  task.  With  respect  to  the  species  established  by  Hseckel 
and  later  investigators,  I  am  disposed  on  the  whole  to  accept  them.  There  are  among 
them  some  doubtful  ones,  but  a  discussion  of  these  would  lead  me  beyond  the  range  of  my 
proper  work,  and  I  defer  it  to  another  ojyportunity.  I  think  it  also  superfluous  to  give  here 
a  historical  report  of  the  literature  of  the  group.  Prof.  Hasckel's  Monograph  gives  this 
very  amply  up  to  the  date  of  its  publication,  and  the  memoirs  of  the  last  twelve  years 
being  principally  embryological,  I  shall  refer  to  them,  when  necessary,  in  the  sequel.  A 
short  historical  report  is  also  to  be  found  in  Dr.  Vosmaer's  paper  on  Leucandra  aspera? 

In  accordance  with  the  above,  I  propose  to  divide  my  memoir  into  two  chapters ;  the 
first  will  be  devoted  to  general  morphological  and  systematic  questions,  the  second  to 
the  description  of  the  forms  collected  during  the  cruise  of  the  Challenger. 

1  Aankekingen  over  Leucandra  aspera,  &c,  Leiden  1880,  pp.  1-34. 
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In  the  class  of  Calcarea,  Prof.  Haeckel  distinguishes  three  families — Ascones,  Sycones, 
and  Leucones,  characterising  them  according  to  the  properties  of  their  canal  system.  In 
each  family  he  establishes  seven  genera,  taking  the  character  of  the  spicules  (whether 
triradiate,  quadriradiate,  or  acerate)  as  the  generic  character,  seven  combinations  being 
thus  possible.  The  form  of  the  spicules  is  reserved  for  the  establishment  of  specific 
characters.  The  classification  constructed  upon  these  principles  Prof.  Haeckel  calls 
"  natural,"  1  and  puts  it  in  opposition  to  his  former  classification  published  in  the  year 
1869.'2  It  cannot  be  denied  that  in  comparison  with  the  system  of  the  Prodromus, 
the  arrangement  proposed  in  the  Monograph  is  a  great  advance ;  the  arrangement  of  the 
Monograph,  although  still  rather  artificial,  is  incomparably  more  natural  than  that  of  the 
Prodromus,  and  shows  that  its  author  had  made  great  progress  in  the  recognition  of 
the  organisation  of  the  calcareous  sponges.  There  is,  however,  a  great  difference  between 
a  more  natural  and  a  really  natural  system.  A  natural  system  is  the  last  link  of  a  long 
chain  of  investigations,  it  is  the  crown  of  all  former  studies,  it  becomes  possible  only 
when  the  majority  of  the  representatives  of  a  group  of  animals  has  been  examined  ami 
described.  The  very  fact  that  of  the  thirty  species  brought  home  by  the  Challenger 
Expedition,  twenty -three  present  quite  new  forms,  proves  clearly  how  few  Calcarea  we 
know,  and  how  very  many  forms  are  still  to  be  discovered.  And  therefore,  till  the  right 
time  comes  for  making  a  summary  of  our  knowledge,  nothing  but  attempts  at  a  natural 
arrangement  can  be  given.  The  system  of  Prof.  Hasckel  is  no  essay.  Having 
founded  his  genera  upon  all  the  possible  combinations  of  the  three  kinds  of  spicules, 
he  thereby  restricted  the  number  of  genera  for  ever,  and,  even  though  he  had  been 
thoroughly  justified  in  this  by  the  forms  he  had  for  examination,  he  would  still  have 
been  premature  in  classifying  the  Calcarea  in  the  manner  he  did.  But  it  is  sufficient 
to  peruse  the  Monograph  attentively  in  order  to  find  that  the  justification  just  mentioned 
did  not  exist.  For  instance,  characterising  one  species  of  Leucones — Leucetta  curticata — 
Prof.  Hseckel  writes  as  follows: — "  Leucetta  corticata  is  one  of  the  most  peculiar  Leucones, 
and  possesses  a  near  ally  only  in  Leucaltis  clathria."  s    The  same,  mutatis  mutandis,  is  said 

1  Kalkschwamme,  Bd.  i.  p.  79. 

2  Prodromus  ernes  Systems  der  Kalkschvv.imuii,  Jeiuische  Zdtschr.,  1!  1.  v.  pp.  236-234,  1870. 

3  Kalk&chwamnie,  Bd.  ii.  p  130. 


4  THE  VOYAGE   OF   H.M.S.    CHALLENGER. 

in  the  description  of  Lcucaltis  clathria,1  and  yet  in  his  system  Leucetta  corticata  belongs 
to  one  genus,  Leucaltis  clathria  to  another.  In  the  hypothetical  genealogical  tree  of  the 
genera  of  his  natural  system  Prof.  Haeckel  assigns  a  different  origin  to  the  species 
belonging  to  the  same  genus,  as  for  instance,  deriving  the  species  of  the  genus  Ascortis 
partly  from  the  genus  Ascandra,  partly  from  the  genus  Ascetta ;  the  species  of  the  genus 
Ascandra  partly  from  Ascaltis,  partly  from  Ascortis,  &c.  Nevertheless,  all  the  species 
of  Ascortis  or  Ascandra  are,  according  to  him,  to  be  united  in  one  genus,  not  to  be 
divided  into  two  or  more — a  direct  contradiction  to  the  description  Prof.  Haeckel  gives 
of  his  system  in  the  words  : — "  constructed  upon  the  phylogenetical  principles  of  the 
theory  of  descent  (ausgefuhrt  nach  den  phylogenetischen  Principien  der  Descendenz- 
Theorie  ").2  Being  further  obliged  to  acknowledge  the  great  variability  of  the  spicules 
with  respect  to  their  character  whether  triradiate  or  quadriradiate,  as  well  as  the 
inconstancy  in  the  presence  of  the  acerate  form,  Prof.  Haeckel  creates  a  new  kind  of  variety, 
which  he  calls  "  connexive,"  and  regards  as  illustrating  the  transition  of  one  genus 
into  another,  and  he  asserts  that  these  "  connexive  "  varieties  are  "  exceedingly  instructive 
for  the  understanding  of  the  origin  of  species  (hochst  lehrreich  fur  die  Erkenntniss 
des  Ursprungs  der  Arten"3).  This  would  indeed  be  very  instructive,  if  there  were  in 
the  Monograph  a  successful  attempt  to  prove  that  the  seven  genera  of  each  of  the  three 
families  of  Calcarea  are  really  natural ;  such  an  attempt  would  have  been  especially 
desirable,  for  in  some  species  presenting  "connexive"  varieties  the  constancy  in  the 
form  of  their  spicules  is  comparatively  pronounced  (Ascetta  primordialis,  Leucetta 
primigenia),  and  one  might  come  to  the  conclusion  that  the  generic  character  is  in  some 
cases  more  variable  than  that  distinguishing  the  species.  The  proofs  in  question, 
however,  are  not  to  be  found  ;  the  words  "  natural  genus,"  "  natural  species,"  are 
used  repeatedly,  and  the  "  naturalness  "  of  the  new  system  is  very  often  urged,  but  there 
is  only  one  passage  in  the  whole  Monograph  which,  although  by  no  means  j>roving  the 
naturalness  of  Prof.  Hseckel's  system,  alludes  to  the  manner  in  which  its  author  arrived 
at  his  systematic  ideas.  In  the  year  1871,  on  the  coast  of  Lesina,  Haeckel  happened 
to  find  many  colonial  specimens  of  an  Ascon  which  was  composed  partly  of  Clathrina 
clathrus,  0.  Sch.,  and  partly  of  Narcloa  labyrinthus,  0.  Sch.,  i.e.,  of  two  forms  which, 
found  growing  separately  by  0.  Schmidt,  had  been  referred  by  him  to  two  quite  different 
genera.  Both  the  sponges  grew  into  each  other  without  any  definite  boundary,  and  a 
close  investigation  showed  that  throughout  the  whole  colony  the  spicules  were  of  pre- 
cisely the  same  form.4  Oscar  Schmidt,  in  referring  his  Clathrina  clathrus  and  Nardoa 
labyrinth  us  to  two  different  genera,  was  guided  by  their  external  differences.  The 
discovery  of  Prof.  Haeckel  proved  that  such  guidance  is  very  uncertain,  and  so  far  as  this 
discovery  caused  him  entirely  to  abandon  the  principles  of  classifying  the  calcareous  sjwnges 
previously  adopted,  this  discovery  must  be  called  very  fortunate  ;   but  if  Prof.  Haeckel 

1  Kalkschwamme,  BJ.  ii.  p.  159.  ■  Loc.  cit.,  p.  5.  3  Loc.  tit.,  p.  23.  l  Loc.  cit.,  p.  33. 
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came  to  his  later  systematic  ideas  really  in  consequence  of  the  discovery  just  mentioned, 
the  medal  has  a  reverse.  For,  having  adopted  the  principle  of  classification  according 
to  the  spicules,  Prof.  Hseckel  fell  into  the  same  error  which  characterises  the  system 
adopted  in  the  Prodromus.  The  difference  between  a  colony  of  Calcarea,  in  which, 
according  to  their  spicular  characters,  one  individual  belongs  to  one  genus,  the  other  to 
another,  and  a  genus  such  as  Thecometra  or  Sycometra  of  the  Prodromus,  is  of  quan- 
titative not  qualitative  nature.  The  existence  of  such  colonies  is  indeed  very  instructive, 
but  it  proves  nothing  but  the  great  variability  of  the  spicules,  nothing  but  the  utter 
impossibility  of  giving  to  the  presence  or  absence  of  quadriradiate  or  acerate  spicules  the 
significance  of  a  generic  character. 

The  interesting  experiments  of  Schmankewitsch  are  certainly  still  present  in  the 
memory  of  every  zoologist.  They  aroused  great  attention,  and  there  was  considerable 
doubt  as  to  their  reliability.  But  they  merely  amounted  to  a  demonstration  of  the 
transition  of  one  species  into  another,  under  the  influence  of  different  conditions.  Now, 
in  Ascaltis  darwinii,  Ascandra  liebcrhihnii,  and  in  Ascandra  variabilis,  we  have, 
according  to  Haeckel,  to  deal  with  colonial  forms,  which,  under  the  same  conditions,  con- 
sist partly  of  the  representatives  of  one  genus,  partly  of  another.  As  I  said  before,  there 
is  in  the  Monograph  no  trace  of  an  argument  to  prove  the  naturalness  of  its  twenty-one 
genera.  I  have  only  to  add  that,  had  such  an  attempt  been  made,  and  had  the  argument 
been  lucid  and  logical,  yet  in  view  of  such  examples  every  impartial  investigator  would 
look  on  it  with  distrust,  and  consider  the  argument  to  be  sophistical.  Prof.  Hseckel  calls 
his  system  "  natural,"  but  no  system  paying  attention  to  but  one  character  and  not  to 
the  whole  organisation  can  claim  that  designation.  And  so  far  as  concerns  its  twenty- 
one  genera,  the  system  proposed  by  Prof.  Haeckel,  however  ingenious,  is  yet  not  less 
artificial  than  that  of  the  animal  kingdom  established  by  Linne.  I  do  not  consider  it 
necessary  to  dwell  longer  on  this  question,  but  formulate  my  conclusion  thus  : — 

The  spicules  of  Calcarea  being  very  variable  in  every  direction,  could  not  serve  as  a 
basis  for  the  distinction  of  genera,  even  if  there  were  in  the  calcareous  sponges  no  other 
characters  fit  for  very  distinct  systematic  definitions. 

I  pass  on  to  the  other  characters.  One  of  them — the  arrangement  of  the  canal 
system — is  used  by  Prof.  Eheckel  as  a  family  character. 

The  great  difference  between  an  Ascon,  a  Sycon,  and  a  Leucon  had  been  already  recog- 
nised in  some  measure  by  the  earlier  spongiologists  (Bowerbank,  Lieberkiihn,  0.  Schmidt), 
although  the  meaning  of  the  difference  was,  so  to  speak,  rather  dimly  felt,  not  appreciated 
at  its  full  value.  It  is  the  great  merit  of  Prof.  Hseckel  that  he  laid  stress  upon  these 
differences,  the  more  so  because,  as  we  shall  see,  his  knowledge  of  the  internal  organisation 
of  Calcarea  was  far  from  perfect.  With  respect  to  the  Ascones,  I  have  nothing 
further  to  say,  Prof.  Haeckel's  erroneous  opinion  upon  their  histological  structure,  as  well 
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as  upon  the  histology  of  the  Calcarea  in  general,  having  been  already  refuted  by  the 
investigations  of  F.  E.  Schulze,1  Metsclmikoff,2  and  Vosmacr.3  Everybody  feels  now 
convinced  that  all  the  Calcarea,  like  other  sponges,  possess  an  ectoderm,  mesoderm, 
and  endoderm,  and  that  what  Hseckel  calls  "  exoderm "  is  ectoderm  and  mesoderm 
together.  I  would  only  call  attention  to  one  histological  peculiarity  stated  by  Hseckel 
to  be  present  in  some  Ascones,  viz.,  to  the  presence  in  certain  varieties  of  Ascetta 
primordialis,  Ascetta  clathrus,  Ascaltis  canariensis,  and  Ascaltis  lamarckii,  of  several 
layers  of  endodermic  cells.4  Some  more  precise  statements  on  this  point  are  very 
desirable. 

There  remains  a  good  deal  more  to  be  said  about  the  organisation  of  Sycones  and 
Leucones,  particularly  of  the  latter.  The  pages  of  the  Monograph  dedicated  to  the  canal 
system  of  the  Leucones  (Bd.  i.  pp.  224-237)  are  among  the  weakest  portions  of  the  whole 
work.  Prof.  Hseckel  did  not  succeed  in  making  out  the  real  features  of  their  organisation. 
This,  however,  might  have  been  expected.  A  true  and  clear  exposition  of  the  anatomical 
structure  of  the  sponge,  in  its  chief  modifications,  being  the  merit  of  Prof.  F.  E.  Schulze 
exclusively,  is  an  acquisition  of  the  last  ten  years.  Everyone  is  a  son  of  his  time,  and  now, 
though  we  find  many  of  Prof.  Hseckel's  conceptions  to  be  erroneous,  we  must  not  forget 
that,  compared  with  the  very  imperfect  ideas  of  Bowerbank,  0.  Schmidt,  and  others  upon 
the  same  subject,  they  represented  in  their  time  a  considerable  advance,  and  rendered 
subsequent  investigations  possible.  There  were,  besides,  some  other  causes  whose 
retarding  influence  must  be  noticed.  I  speak  of  Prof.  Hseckel's  phylogenetic  hypothesis 
with  respect  to  the  derivation  of  Sycones  and  Leucones  from  Ascones  :  the  Sycones  by 
means  of  strobiloid  gemmation,  the  Leucones  by  means  of  the  thickening  of  walls  and 
the  ramification  of  the  canals.5 

I  turn  firstly  to  the  Sycones.  Having  adopted  the  idea  that  every  radial  tube  of  a 
Sycon  represents  an  Ascon,  Hseckel  naturally  sought  after  a  homologue  to  the  osculum  ; 
he  believes  it  to  be  found  in  the  large  "  dermal  ostium  "  on  the  tubes  of  Sycetta primitive!,, 
Sycaltis  perforata,  and  some  other  species  of  Sycones  6  and  lays  stress  upon  their  morpho- 
1  >gical  significance,  ascribing  to  them  also  an  important  physiological  function.  According 
to  him,  these  conjectural "  dermal  ostia  "  are  in  some  cases  the  only  openings  through  which 
water  runs  into  the  interior  of  the  radial  tubes.  Such  was  the  way  in  which  Hseckel 
was  led  to  his  statement  as  to  the  existence  of  "  intercanalless  Sycones,"  under  which 
category  he  described  the  following  forms  : — Sycetta  stauridia,  Sycilla  cyaihiscus,  Sy cilia 
cylindrus,  Sycilla  urna,  Sycilla  chrysalis,  Sycyssa  huxleyi,  Sycaltis  glacialis,  Sycaltis 
testipara,    Sycaltis   ovipara,  Sycaltis  perforata,  Sycortis  laevigata,   Syculmis  synapta, 

1  Ueber  d.  Bau  u.  d.  EntwickeL  v.  Sycandra  raphamis,  Zeitschr.f.  iviss.  Zooi,  Bd.  xxv.  Suppl.  p.  247, 1875 ;  Die  Meta- 
morph.  v.  Sycandra  raphamis,  ibid.,  lid.  xxxi.  p.  290,  1878. 

2  Spongiologische  Studien,  ibid.,  Bd.  xxxii.  p.  349,  1879. 

3  Ueber  Leucandra  aspera,  &c,  Tijdschr.  d.  Ned.  Dierh.  Vereen.,  Dl.  v.  p.  144, 1881. 

4  Kalkschwamme,  Bd.  i.  p.  144.  »  Loc.  cit.,  p.  340.  c  Loc.  cit.,  p.  260. 


REPORT  ON  THE   CALCAREA.  7 

Sycandra    arctica,    Sycandra     ramosa,    Sycandra    comprexm,    Sycandra    utriculus, 
and  Sycandra  hystrix.     For  my  own  part  I  must  emphatically  deny  their  "  intercanal- 

less "  nature.     It    will  be  proved  later   that  the    seventeen  species  just  named   belong 
not  to  seven,  but  only  to  three  genera,  Sycon,  -  Grantia,    and  Amphoriscus.     I  found 
amongst  the   Challenger  sponges   the  representatives  of  all  the  three  genera,     I    bud 
examined  also  Sycon  utriculus  (Sycandra  utriculus,  H.),  Grantia  compressa  (Sycandra 
compressa,  H.),  and  Amphoriscus  chrysalis  (Sycilla  chrysalis,  H.),  and  wish  to  lay  stress 
upon  the  fact  that  the  specimens   of  Sycon    utriculus  and  Auqihoriscus  chrysalis  were 
obtained  from  the  collections  revised  twelve    years  ago  by  Prof.  HEeckel  himself,  and 
that  Grantia  compressa  is  a  sponge  so  well   known  that  there  can  be  no  doubt  that 
the    specimens    I    have  had  for  investigation    belonged   to    this    species.     Though   not 
nearly  so  regular  as  in  some  other  cases,  the  intercanals  could  always  be  very  easily 
found — their  course  in  Sycon  arcticum  and  Grantia  tuberosa  is  represented  in  PI.  III. 
figs.  5  and  6,  in  Amphoriscus  poculum  and  Amphoriscus  elongatus  in  PL  IV.  figs.  4 
and  5.       And    there    is  no    doubt  that  what  Hasckel  declares   to    be    "  dermal   ostia " 
and  "  dermal  pores  "  in  the  individuals  of  his  "  Syconusa-type  "  were  merely  the  pores  of 
the  intercanals,  and  that  what  he  calls  "conjunctive  pores"  (loc.  cit.,  p.    260),   these 
latter  uniting,   according  to  him,  the  cavities  of  the  radial  tubes,  were  nothing   but 
the  common  pores  on  the  side-walls  of  the  radial  tubes  connecting  these  latter  with  the 
intercanals.     To  any  one  who  will  notice  Prof.  Hseckel's  remark  (loc.  cit.,  Bel.  i.  p.   248) 
that  these  ""conjunctive  pores  "  are  best  to  be  observed  in  sections  of  dry  Sycones,  the  error 
into    which   he    fell  will    be    easily  comprehended.     The  refutation  of  these  erroneous 
statements  has  not  only  an  anatomical,  but  also  a  systematic  weight.     There  is  in  the 
genus  Sycandra  a  whole  sub-genus,  whose  principal  character  is,  according  to  Hseckel,  the 
non-existence  of  the  intercanals,  and  I  fancy  I  am  very  near  to  the  truth  in  my  supposition 
that  it  was  merely  the  finding  of  quite  evident  intercanals  which  induced  Dr.  Vosmaer,  in 
his  report  on  the  sponges  collected  by  the  "  Willem  Barents."1  to  put  a  query  before  his 
diagnosis  of  the  three  Calcarea  determined  by  him  as  Sycandra  compressa,  Sycandra 
utriculus,  and  Sycandra  arctica  (loc.  cit.,  p.  4).    These  three  Sycones  possess  such  a  charac- 
teristic set  of  spicules  that  I  really  cannot  find  any  other  explanation,  except  the  above 
mentioned,  for  Dr.  Vosmaer's  remark  that  the  specimens  in  question  being  very  small  he 
could  not  obtain  sections  enough  for  a  thorough  examination. 

With  regard  to  the  Leucones,  there  are  in  Prof.  Hseckel's  Monograph  still  more 
serious  errors.  He  distinguishes  four  modifications  of  their  canal  system.  The  first 
modification  is  termed  "  dendroid  "  ("  baumformig  "),  and  is  characterised  as  follows  : — 
"  The  dendroid  type  is  the  most  primitive  and  simple,  but  nevertheless  the  rarest 
modification.     It  is  to  be  fouud  in  Leucetta  primigenia,  Leucyssa  cretacea,  Leucandra 

1  Vosmaer,  Report  on  the  Sponges  dredged  up  in  the  Arctic  Sea  by  the  "Willem  Barents,"  in  the  years  1S7S  and 
1379,  NiederldnJ.  Archivf.  Zool,  Supplement-Bd.  i.  1882. 
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bomba,  and  some  other  species.     Beginning  with  the  gastric  surface,  we  find  here  numerous 
large  canals,  which  ramify  tolerably  regularly,  like  the  branches  of  a  tree,  towards  the 
dermal   surface.     The  branches,  broad   at   their   beginning,  become  smaller   and  more 
numerous  in  their  course  towards  the  dermal  surface,  and  pass  at  last  into  the  finest 
small  canals,  opening  by  pores  on  the  dermal  surface.     The  canals  are,  either  throughout 
their  whole  extent  or  for  the  greater  part  of  it,  covered  with  flagellated  endodermal  cells. 
Only  the  outermost  ends  of  the  finest  canal-branches  (near  the  dermal  pores),  and  the 
innermost  ends  of  the  largest  canal-trunks  (near  the  gastric  cavity),  remain  free  from  the 
flagellated  epithelium.     The  anastomoses  of  the  branches  are  either  wanting  altogether 
or  few   in  number."1     The  diagram   illustrating  this  description  refers   to   Leucandra 
bomba  (loc.  cit.,  Bd.  iii.,  pi.  xl.  fig.  9).      I  was  not  able  to  obtain  this  sponge.     I  hoped  to 
find  it  in  the  Godeffroy  Collection  in  Hamburg,  which  was  kindly  sent  to  me  by  the 
administration  of  the  museum  ;  but  this  expectation  was  not  realised.     I  found,  however, 
amongst  the  Challenger  Calcispongias  three  specimens  of  Leucetta  primigenia,  of  a  form 
even  more  instructive  with  respect   to   the  question  of  the  existence  of  the  dendroid 
canal  system  than  Leucandra  bomba.      "Leucetta  primigenia,"  says  Hasckel,2  "as  the 
conjectural  radical  form  of  the  Leucones,  is    so  closely  allied    in    the  properties   of  its 
skeleton  to  the  general  radical  form  of  all  the  Calcarea,  i.e.,  Ascetta  primordialis,  that 
it  can  be  derived  immediately  from  this   latter.      The  wall    of  Ascetta    primordialis 
requires  only  to  grow  thicker,  its  variable  dermal  pores  require  only  to  become  constant 
canals,  and   to  ramify  in   the  wall,  in  order   to  realise  the  transformation  of  Ascetta 
primordialis  into  Leucetta  primigeniar     We  shall   soon    see  that  Leucones  have  had 
quite  a  different  course  of  development ;  at  any  rate,  with  regard  to  the  canal  system 
of  Leucetta  primigenia,   Prof.  Hseckel's  statements  do  not  correspond  with  the  reality. 
A  close  examination  of  the  three  specimens  above  mentioned    showed   that  their  canal 
system  possesses  just  the  same  character,  and,  wdth  the  exception  of  some  trifling  differ- 
ences, the  same  peculiarities  as  that  of  Spongelia,  Aplysilla,  &c.     Its  detailed  description 
will  be  given  later;  at  present  we  have  only  to  notice  that  a  dendroid  modification  of 
the  canal  system  does  not  exist  at  all. 

"  The  retiform  ('  netzformig ')  modification  of  the  canal  system  takes  origin  from  the 
dendroid  in  the  following  manner  :  the  anastomoses  of  the  ramifying  canals  grow  more 
numerous  and  occur  not  only  between  the  finer  branches,  but  also  between  the  larger 
ones.  When  this  structure  has  obtained  its  highest  development,  the  wall-parenchyma  of 
a  Leucon  seems  to  be  pierced  by  a  dense  net  of  canals,  like  a  gland  rich  in  blood-vessels. 

This  modification   is   not   rare it  is  to  be  found,  for  instance,   in  Leucetta 

trigona,  Leucaltis  Crustacea,  Leucandra  cataphracta,  and  Leucandra  stilifera."     In  these 

words    Hasckel  describes  his  "retiform"  type,    illustrating    it    by  a  diagram   referring 

to    Leucandra   stilifera;   but  I   am  forced  to  deny    its  existence,  as  also  that  of  the 

1  Kalkschwan  me,  Bd.  i.  p.  228.  2  Loc  cit.,  Bd.  ii.  p.  122. 
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dendroid  type.  I  submitted  Leucandra  stilifera  and  Leucandra  cataphracta  to  a  careful 
examination,  and  can  find  no  essential  difference  between  their  canal  system  and  that  of 
Leucetta primk/enia.  The  distinctions  merely  concern  the  size  of  the  flagellated  chambers, 
the  average  width  of  the  exhalent  and  inhalent  canals,  &c,  all  which  is  of  little  consequence. 
In  both  cases  the  constituent  parts  of  the  canal  system  are  the  same,  viz.,  inhalent 
canals,  flagellated  chambers,  and  exhalent  canals,  and  the  properties  of  these  component 
parts  do  not  differ  from  those  in  Aplysilla,  Reniera,  &c. 

Prof.  Hasckel's  third  type  of  canal  system,  called  by  him  "racemose"  (" trauben- 
formig"),  corresponds  more  closely  with  the  reality.  This  is  illustrated  by  eight  diagrams 
referring  to  Leucandra  ananas  (loc.  cit.,  Bd.  iii.,  pi.  xl.  figs.  1-8).  Here  we  have  for  the 
first  time  in  the  Monograph  to  deal  with  real  inhalent  canals,  flagellated  chambers,  and 
exhalent  canals.  Still,  so  far  as  concerns  the  properties  of  these  three  constituent  parts, 
the  description  is  erroneous,  as  has  already  been  pointed  out  by  Dr.  Vosmaer  with 
respect  to  Leucandra  aspera,1  and  Leuealtis  solida.2 

Prof.  Efceckel  describes  his  "  racemose"  type  as  follows  :—"  The  branch-canals,  which 
proceed  from  the  gastric  surface,  and  ramify  centrifugally  towards  the  dermal  surface, 
are  in  certain  places  dilated  into  vesicles,  mostly  spherical  in  form,  and  it  is  only  these 
swellings  or  chambers  which  are  covered  on  their  inner  surface  with  flagellated  epithelium, 
this  latter  being  completely  absent  from  all  the  other  surfaces  of  the  canal  system." 
Dr.  Vosmaer's  observations   by  no  means  agree  with  the  description  just  quoted.     He 
states  that  the  inhalent  canals,  if  ramifying,  do  so  exactly  in  the  opposite  direction  to 
that  indicated  by  Hseckel,  their  communication  with  the  outer  world  being  effected  by 
the  dermal  pores,  and  with  the  flagellated  chambers  by  the  pores  in  the  walls  of  these 
latter ;  that  the    flagellated  chambers  each  possess  in    addition  to  the  pores  a  larger 
opening  by  which  the  water  streams  into  the  exhalent  canal  system  ;  that  these  ojienings 
are  of    smaller  diameter  than  that    of    the  corresponding  exhalent  canal ;    that,    in    a 
word,    the    canal  system    of   Leucandra    aspera   and  Leuealtis   solida   is  in  its  chief 
characters  closely  allied  to  that,  for  instance,  of  Aplysilla,  as  described  by  F.  E.  Schulze.4 
I  thoroughly  agree  with  Dr.  Vosmaer's  conclusions.     In  addition  to  Leucandra  aspera 
and  Leuealtis  solida,  I  examined  Leucandra  nirea,  Leucandra  johnstonii,  Leucandra 
ananas,    and  in   all    these    cases,   as  well   as  in    all   the    Leucones  of   the   Challenger 
collection,  I  found  the  structure  of  the  canal  system  presenting  just  the  same  characters. 
Nor  did  I  find  anything  that  would  indicate  a  modification  resembling  the  fourth  and 
last  type,  described  by  Hasckel  under  the  name  of  "  vesicular  "  ("blasenformig  "),  as  follows  : 
— "  The  vesicular  type   takes  origin  from  the  racemose  type  simply  by  the  extension 
of  the  flagellated  chambers  into  larger  cavities  of  irregular  outline,  which  come  into 

1  Xirderlcind.  Archiv  f.  Zool,  SuppL-Bd.  i.  p.  148,  1882. 

2  Voorloopig  berigt  omtrent  h.  onderzock  turn  de  Nederl.  werktafel  in  li.  Zool.  Stat,  te  Napels.  Haag(?)  1881,  p.  5 
'  Kalksch-wamme,  Bd.  i.  p.  231.  l   '/.<  Uschr.  f.  wiss.  Zool.,  Bd.  xxx.  p.  106,  1878. 

(zool.  chall.  exp. — paut  xxiv. — 1S83.)  An  2 
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contact  with  each  other  and  anastomose,  thus  forming  still  larger  sinus-like  spaces."1 
This  modification  in,  according  to  Hseckel,  rare;  it  is  to  be  found  in  Leucilla  amphora, 
Leuculmis  echinus,  Leueandra  Jistulosa,  Leucandra  cucumis,  Leucetta  corticata,  and 
Leucaltis  clathria;  in  the  two  latter  forms,  however,  it  is  not  so  well-marked.2  The 
corresponding  diagram  refers  to  Leucandra  Jistulosa.  The  only  specimen  of  this  form  I  was 
able  to  obtain  proved  to  be  so  badly  preserved  that  there  was  nothing  to  be  seen  in  the 
sections  but  spicules.  There  were,  however,  in  the  Challenger  collection,  some  specimens 
which  compensated  me — at  least  in  some  degree — for  this  mischance.  In  Leucilla  uter, 
n.  sp.,  I  found  a  form  closely  allied  to  Leucilla  amphora;  on  the  other  hand, 
Leucetta  vera,  n.  sp.,  and  Leucetta  hceckeliana,  n.  sp„  show  such  an  unmistakably  intimate 
relationship  to  Leucaltis  clathria,  that  there  are  just  differences  enough  to  separate 
these  forms  into  distinct  species. 

The  corresponding  illustrations  are  given  in  PL  VI.  fig.  2a,  and  PL  Till.  figs.  1  and 
7.  In  the  for-ms  just  mentioned  I  could  discern  neither  the  network  of  ramifying 
canals  in  Hasckel's  sense,  nor  the  fusion  of  the  flagellated  chambers,  the  structure  of  their 
canal  system  quite  corresponding  in  its  chief  characters  with  that  of  all  other  Leucones. 
However,  in  one  case  (Leucilla  uter)  I  found  the  flagellated  chambers  not  to  be  round,  but 
of  an  elongated,  cylindrical  form,  and  also  of  much  larger  dimensions  than  usual  ;  and  in 
another  case  (Leucetta  vera)  there  were  the  smaller,  more  roundish  chambers  in  addition 
to  the  cylindrical  ones.  I  fancy  that  Prof.  Hseckel  must  have  seen  something  of  this 
kind,  and  that  it  was  just  the  difference  in  the  size  of  the  flagellated  chambers  which 
gave  him  the  idea  of  a  vesicular  type  of  canal  system.  I  think  also  that  Prof. 
Haackel  must  have  had  to  deal  with  very  badly -preserved  specimens,  and  thus,  having  had 
no  other  guide  but  his  phylogenetic  speculations,  came  to  conclusions  which,  seen  from  a 
modern  point  of  view,  sometimes  appear  rather  singular. 

I  might  now  pass  on  to  the  question  which  has  necessitated  this  digression,  viz.,  the 
systematic  value  of  the  properties  of  the  canal  system,  but  that  can  be  answered  thoroughly 
only  wThen  we  have  acquired  a  perfectly  clear  conception  as  to  the  phylogenetic  relations 
subsisting  between  the  three  families  of  Calcarea. 

As  I  remarked  before,  Prof.  Haeckel  considers  the  Sycon  to  be  equivalent  to  a  colony 
of  Ascones,  which  has  originated  by  means  of  a  strobiloid  gemmation.  According  to  him, 
every  radial  tube  of  the  Sycon  is  the  homologue  of  a  whole  Ascon,  its  conjectural  dermal 
ostium  a  homologue  of  the  osculum,  its  pores  of  the  pores  perforating  the  wall  of  an 
Ascon  (comp.  Sycetta  primitiva,  Kalkschwanime,  Bd.  hi.  pi.  xli.).  Now,  the  case  is  quite 
different  with  regard  to  the  Leucones.  According  to  Hgeckel,  the  Leucon  is  nothing  but 
an  Ascon  whose  walls  have  grown  thick  and  whose  pores  have  changed  into  canals  3 

Prof.    F.    E.    Schulze i   was   the  first  to  pronounce    an    opinion  upon  this   subject, 

1  Kalks.-lnvamme,  Bd.  i.  p.  234.  2  Kalkschwiinime,  Bd.  i.  p.  235. 

3  Kalksekwamme,  Bd.  i.  p.  :;17.  «  Zeitschr.  f.  iciss.  Z00L,  Bd.  xxv.,  Suppl,  p.  225,  1875. 
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denying  the  possibility  of  establishing  the  homology  of  the  Ascon  with  the  radial 
tube.  M.  Barrois l  also,  supported  by  facts  drawn  from  the  domain  of  embryology,  re- 
marked the  great  affinity  between  Sycones  and  Leucones,  not  Ascones  ;  but  it  is  the  merit 
of  Dr.  Vosmaer  2  to  have  submitted  the  question  to  a  detailed  and  critical  examination. 

Belying  upon  the  observations  of  F.  E.  Schulze  and  Barrois,  as  well  as  upon  his  own 
anatomical  researches  into  Leucandra  aspera,  H.,  Vosmaer  urges  that  the  radial  tubes 
are  nothing  but  a  kind  of  flagellated  chambers ;  he  refutes  the  strobiloid  gemmation 
hypothesis,  on  the  ground  of  the  difference  in  the  disposition  of  the  spicules  in  the  radial 
tubes  and  in  the  walls  of  an  Ascon,  which  had  been  already  made  out  by  Brof.  Schulze, 
and  which  can  be  really  regarded  as  a  decisive  proof  against  Hseckel's  speculative 
hypothesis.  As  a  second  argument  against  it,  he  compares  the  disposition  of  the  anchor- 
like spicules  in  Sycandra  raphanus  and  in  Syculmis  synapta — an  observation  also  due 
to  Brof.  F.  E.  Schulze,  but,  as  Barrois  had  already  shown,3  hardly  possessing  any 
phylogenetic  value.  Finally,  Vosmaer  develops  his  own  views  as  to  the  phylogenetic 
affinities  of  the  three  families  of  Calcarea ;  and  I  here  emote  the  most  important  passages 
with  some  abbreviations  : — 

"  The  Ascones  present  the  simplest  form  of  the  canal  system.  The  thin  wall  of  the 
sponge  consists  of  three  parallel  layers,  ectoderm,  mesoderm,  and  endoderm.  Here  and 
there  the  cells  separate,  and  thus  give  origin  to  the  pores  (Hreckel's  '  Lochcanale  ').  The 
water,  flowing  along  the  outer  surface,  enters  through  the  pores  into  the  interior,  and 
washing  the  endodermic  cells  runs  out  through  the  osculum.  Now,  it  is  evidently 
advantageous  to  the  sponge,  that  the  surface  washed  by  the  water  be  extensive.  One  may 
consequently  well  imagine  any  increase  in  the  surface  to  be  a  favourable  factor  in  the 
struggle  for  existence.  If  in  an  Ascon  such  an  extension  of  the  surface,  particularly  of 
the  layer  of  the  flagellated  cells  ('  in's  Besondere  der  Kragenzellenschicht ')  take  place,  the 
layer  just  named  will  form  folds  and  invaginations.  Let  us  suppose  that  in  such  a 
manner  small  lateral  pouches  are  formed,  and  again  that  these  pockets  grow  larger  and 
develop  along  the  whole  wall  regularly  ;  it  is  evident  that  we  have  before  us  the  picture 
of  a  primitive  Sycon.  All  this  is  quite  in  harmony  with  the  facts  of  embryology.  Hseckei, 
Barrois,  Schulze,  and  others,  have  shown  that  an  Olynthus-phase  is  passed  through  in  the 
development  of  the  Sycon,  and  yet  Olynthus  is  nothing  but  a  primitive  Ascon.  Lieber- 
kiihn  had  previously  observed  that  the  radial  tubes  are  only  invaginations  of  the  gastric 
wall,  and  that  the  wall  of  the  radial  tubes  is  covered  with  flagellated  epithelium,  which  is 
wanting  on  the  gastric  wall  of  the  sponge.  That  this  latter  is  covered  with  pavement- 
cells,  Lieberktihn  did  not  know  ;  nor  Hseckel  either.  Schulze  first  discovered  it  in  the 
year  1875."4 

1  Embryologic  de  quelques  eponges  de  la  Manche,  Ann.  d.  Sri.  Nat,  s£r.  G  (Zool.)  t.  iii.  art.  11,  p.  52,  1876. 
-  Ueber  Leucandra  aspera,  Tijdtchr.  d.  Ned.  DUrk.  Vereen.  Dl.  v.,  p.  156,  1831. 
3  Loc.  cit.,  p.  31.  *  Loc  cit.,  pp.  156,  157. 
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And  further :  "  Supposing  that  these  invaginations  of  the  gastric  wall  take  place 
near  one  another,  not  so  regularly,  and  that  on  their  walls  secondary  invaginations  arise 
in  their  turn  ;  supposing  that  along  with  this  a  stronger  growth  of  the  connective  tissue 
takes  place,  it  becomes  obvious  that  the  ectoderm  and  endoderm  cannot  continue  to 
progress  side  by  side,  in  other  words,  that  both  the  layers  of  epithelium  can  no  more,  as 
in  the  Ascon  and  partly  in  the  Sycon ,  run  parallel  to  each  other.  We  have  seen  that 
in  the  Sycon  the  flagellated  epithelium  is  confined  to  the  radial  tubes  alone  ;  if  now  in 
the  case  just  mentioned  it  recede  still  more,  we  have  the  picture  of  the  exhalent  canal 
system  of  a  Leucon.  The  ectoderm,  which  at  first  lay  close  upon  the  endoderm,  is  often 
displaced  from  the  latter  by  the  connective  tissue  ;  it  cannot  follow  the  invaginations  of 
the  endoderm  throughout.  And  yet  both  the  layers  are,  so  to  speak,  attracted  one  to 
another,  and  where  there  is  a  less  quantity  of  the  mesoderm,  the  original  pores  break 
through.  One  may  also  picture  to  oneself  the  matter  in  this  manner,  that  the  ectoderm 
in  its  turn  becomes  invaginated,  and  that  in  this  way  the  primitive  form  of  the  inhalent 
canal  system  originates.  From  what  has  been  said  above,  there  follows: — (l)  that  the 
radial  tubes  are  a  kind  of  flagellated  chambers,  although  not  complete  homologues  of 
these ;  (2)  that  Sycon  being  immediately  derivable  from  Ascon,  can  also  change  into 
Leucon ;  (3)  that  the  so-called  simple  Leucon  is  homologous  with  a  simple  Sycon  or  a 
simple  Ascon,  each  of  the  three  having  the  value  of  an  individual  ('  individuum '  of  the 
third  order)."  1 

If  I  understand  Dr.  Vosmaer  rightly,  he  considers  Leucones  and  Sycones  to  be 
divergent  branches  of  the  same  bough  of  the  genealogical  tree,  although  not  in  the  same, 
sense  as  Prof.  Hseckel.  It  will  be  proved,  by  and  by,  that  it  is  not  the  case,  that  Leucones 
descend  from  Sycones,  still  less  from  a  form  representing  a  secondary,  not  primary, 
Sycon-type.  Independently  of  this,  I  completely  agree  with  the  first  and  the  third  of 
his  conclusions.  Like  Dr.  Vosmaer,  I  regard  the  radial  tubes  as  nothing  but  a  kind  of 
flagellated  chambers ;  I  also  consider  a  Sycon  as  well  as  a  Leucon  to  be  homologous  with 
an  Ascon.  But  though  agreeing  with  these  two  conclusions,  I  cannot  do  so  with  their 
postulates.  Vosmaer  says  :  "  Now  it  is  evidently  profitable  to  the  sponge  that  the  surface 
washed  by  the  water  be  great,  and,  considering  an  eventual  extension  of  the  flagellated 
epithelium-layer  to  be  a  favourable  factor  in  the  struggle  for  existence,  he  tries  to  explain 
by  it  the  metamorphosis  of  an  Ascon  into  a  Sycon.  This  opinion  of  Dr.  Vosmaer  has  no 
foundation  in  fact.  He  regards  a  Sycon  as  better  fitted  for  the  struggle  for  existence  than 
an  Ascon.  I  am  forced  to  remark  that  had  Vosmaer  been  perfectly  logical  he  would  have 
come  to  an  exactly  opposite  conclusion.  For,  compared  with  an  Ascon,  a  Sycon  is  more 
scantily  provided  with  flagellated  epithelium  :  each  of  its  tubes  being  physiologically 
equivalent  to  an  Ascon,  we  have  there  the  whole  inner  surface  deprived  of  flagellated,  and 
covered  with  pavement,  cells.     This  is  the  difference  between  a  Sycon  and  a  colony  of 

1  Loc.  cit.,  pp.  159,  160. 
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Ascones,  and  this  is  just  the  circumstance  to  which  Vosmaer  does  not  pay  sufficient 
attention.  "  And  an  Olynthus,"  says  Dr.  Vosmaer  further,  "  is  nothing  but  a  primitive 
Ascon."  I  understand  the  Olynthus  otherwise.  The  Olynthus  is  a  neutral  being,  and 
the  Ascon  one  of  its  modifications,  the  Sycon  another.  An  Olynthus  may  increase 
longitudinally  only,  without  lateral  growth,  and  in  that  case  it  will  give  origin  to  an 
Ascon,  the  most  marked  peculiarity  of  which,  in  comparison  with  all  other  sponges, 
consists  in  the  slight  development  of  its  mesoderm,  in  other  words,  in  verv  marked 
thinness  of  its  walls.  An  Olynthus  may  also  grow  in  all  directions,  in  length  as  well 
as  laterally.  This  lateral  growth  would  consequently  necessitate  a  larger  increase 
of  the  mesoderm.  Its  strong  development  is  not  a  matter  of  absolute  necessity  :  a 
good  number  of  Calcarea  (Ascones),  though  almost  devoid  of  mesoderm,  prosper  not- 
withstanding. The  mesoderm  is,  however,  a  very  important  constituent  part  of  the 
organisation  of  the  sponge,  for  in  it  the  skeleton  and  generative  elements  are  situated,  and  it 
is  evident  that  under  certain  circumstances  its  strong  development  might  have  proved  to 
be  of  great  importance — the  majority  of  sponges  are  rich  in  mesoderm,  and  we  know 
that  its  early  development  is  one  of  the  chief  characters  differentiating  the  Porifera  from 
the  Ccelenterata  proper.  Its  strong  growth,  however,  according  to  the  law  of  correlation 
of  the  organs  and  with  respect  to  Olynthus,  cannot  remain  without  consequence.  Let 
us  now  suppose — and  this  supposition  wTill  be,  if  not  proved  in  the  scientific  sense  of 
the  word,  at  least  shown  to  be  probable — let  us  suppose  that  the  cells  which  are  charged 
with  the  feeding  of  the  sponge  are  chiefly  pavement-cells,  indifferently  of  ecto-  or 
endodermic  origin,  and  not  flagellated  cells.  The  lateral  growth  in  the  Olynthus  must 
in  any  case  have  a  limit,  for,  its  walls  becoming  thicker,  the  outer  surface  covered  with 
pavement-cells  must,  sooner  or  later,  according  to  geometrical  laws,  become  too 
small  to  feed  the  whole.  If  this  limit  be  passed,  a  change  in  the  organisation  becomes 
necessary,  the  surface  covered  with  pavement-cells  must,  in  some  way  or  other,  grow 
larger.  In  order  to  form  a  Sycon,  pocket-like  invaginations  are  formed  in  the  Olynthus ; 
we  have  seen,  however,  that  these  invaginations,  viz.,  radial  tubes,  bring  about  an 
absolute  not  comparative  enhu'ging  of  the  outer  as  well  as  of  the  inner  surface,  and  that, 
alone,  they  would  be  of  no  use  ;  every  thin-walled  radial  tube,  like  an  independent  Ascon, 
wTould  be  able  to  take  care  of  its  own  feeding,  but  would  be  of  no  service  to  the  compara- 
tively thick-walled  central  tube  representing  the  supporting  apparatus  of  the  whole. 
We  should  therefore  expect  here  a  corresponding  accommodation,  and  this  accommodation 
I  see  in  the  substitution  of  pavement-cells  for  the  flagellated  cells  covering  its  inner 
surface  in  the  embryonal  stage  of  development,  the  radial  tubes  taking  upon  themselves 
alone  the  function  of  the  circulation  of  the  wrater.  To  sum  up,  I  formulate  my  conclu- 
sions in  the  following  manner  : — 

The  Ascones  and  the  Sycones  are  two  fundamentally  different  modifications  of  the 
Olynthus,  their  chief  distinction  consisting  in  the  unequal  development  of  the  mesoderm, 
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its  larger  distribution  in  the   Sycon   having   brought   about  the   differentiation  of  the 
eododermic  elements  into  flagellated  and  pavement-cells. 

All  this  was  stated  on  the  supposition  that  it  is  principally  pavement-cells  which  take 
in  the  nutritious  particles.  We  have  now  to  search  into  the  corresponding  physiological 
statements.  The  question  has  its  own  literature,  but  the  statements  of  Lieberkiihn,1 
Hseckel,*  Carter,3  Keller,4  Metschnikofl',5  Vosmaer,6  and  Krukenberg 7  upon  the  subject  are 
so  very  conflicting,  that  it  must  be  regarded  as  very  fortunate  that  science  has  recently 
been  enriched  by  the  new  detailed  observations  of  an  investigator  conscious  of  these 
contradictions.  I  speak  of  the  beautifully  illustrated  memoir  of  Dr.  v.  Lendenfeld  on 
the  AplysinidaB  of  the  South  Sea.8  His  physiological  statements  are  the  result  of 
numerous,  and,  as  it  seems,  very  carefully-made  experiments.  It  is  the  more  to  be 
regretted  that  v.  Lendenfeld  was  not  quite  impartial  in  the  execution  of  the  task.  I 
do  not  mean  to  say  that  the  experimenter  was  under  the  influence  of  the  ideas  on  the 
morphology  of  the  Sponge  upheld  by  the  late  Prof.  Balfour,  but  I  think  that  had 
Dr.  v.  Lendenfeld  begun  his  experiments  in  order  to  answer  the  question  "  Which  cellular 
elements  in  the  Sponges  do  carry  on  the  nutritious  process?"  instead  of  "Are  these 
elements  of  endodermic  or  ectodermic  origin  (loc.  cit.,  p.  251)?"  he  would  have  come  to 
rather  different  conclusions.  Dr.  v.  Lendenfeld  suggests  that  —  (l)  all  free  surfaces  of 
the  Sponge  are  able  to  take  in  the  food — a  very  important  observation,  for  it  reconciles 
in  some  measure  the  contradictory  statements  of  former  observers ;  and  that  (2)  while 
the  particles  of  carmine  having  entered  the  pavement-cells  covering  the  subdermal 
cavities  do  pass  into  amoeboid  cells  of  the  mesoderm  in  order  to  make  their  way  from  the 
superior  part  of  the  Sponge  to  the  zone  of  the  flagellated  chambers,  and  to  be  afterwards 
pushed  out  by  the  flagellated  cells,  the  flagellated  cells  neither  retain  the  particles  of 
carmine  taken  in  from  the  water,  nor  deliver  them  to  the  mesodermic  cells,  but  throw 
them  out  shortly  after  having  imbibed  them. 

Dr.  v.  Lendenfeld  tells  us  further,  that  the  particles  of  carmine,  taken  in  by  the 
pavement-cells  of  the  subdermal  cavities,  having  been  finally  pushed  out  by  the  flagellated 
cells,  appear  altered  in  their  form,  presenting  now  rounded  not  sharp  edges  as  they  did 
before  ;  and  that  this  is  not  the  case  with  the  particles  taken  up  by  the  flagellated  cells. 
If  now  Dr.  v.  Lendenfeld  comes  to  the  conclusion  that  the  flagellated  cells  are  excretory 
organs  of  the  sponge,  1  find  this  conclusion  very  natural  and  even  plausible,  although 
not  quite  beyond  the  reach  of  doubt,  his  experiments  having  been  made  with  carmine  and 
not  with  really  nutritious  material.  At  all  events,  however,  I  agree  with  him  that  the 
flagellated  cells  are  not  to  be  regarded  as  special  organs  concerned  in  the  feeding  of  the 
sponge.     For  against  this  there  are  objections  from  a,  so  to  speak,  mechanical  point  of  view. 

1  Archivf.  Anat.  n.  Physiol,  p.  385,  1857.  '-  Kalkschwamme,  Bd.  i.  p.  372. 

:i  Ann.  and  Mini.  Nat.  Hist.,  ser.  5,  vol.  iv.  p.  374,  187:).  *  Zeitschr.f.  wiss.  Zool,  Bd.  xxx.  p.  570,  1878. 

5  Ibid.,  Bd.  xxxii.  p.  371,  1879.  (;  Voorloopig  berigt,  &c,  p.  5. 

'  Vergli  ich  nd-physiologisch  Studien,  Bel  i.  p.  G5,  1879.  8  Zeitschr.f.  iriss.  Zool,  Bd.  xxxviii.  p.  234, 18S3. 
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Let  us  imagine  a  sponge  (e.g.,  a  Sycon)  under  its  usual  conditions.  The  cilia  of  the 
flagellated  cells  are  in  movement,  and  the  water  enters  through  the  pores  into  the  radial 
tubes  in  order  to  make  its  way  to  the  osculum  ;  let  us  pursue  the  direction  taken  by  a 
particle  coming  through  the  pores  into  the  Sponge.  If  such  a  particle,  having  entered 
the  radial  tube,  be  constrained  to  follow  the  most  rapid  course  of  the  water,  viz.,  that 
in  the  middle  of  the  tube,  it  is  evident  that  it  will  reach  the  gastric  opening  of  the  tube 
without  any  contact  with  the  flagellated  cells ;  now,  if  precipitated  by  the  whirlpool 
occasioned  by  the  cilium  of  the  next  flagellated  cell  in  an  oblique  direction  towards  the 
wall  of  the  tube,  the  possibility  is  not  excluded  that,  following  this  direction,  it  will 
reach  the  comparatively  slow  current  of  the  water  close  to  the  flagellated  cells,  and  be 
taken  in  by  one  of  them ;  but,  even  though  this  may  happen,  such  an  issue  cannot  occur 
very  often,  for  the  comparatively  slow  flowing  of  the  water  near  the  surface  of  the  wall 
is  of  a  somewhat  vortex-like  nature,  the  waves  caused  by  the  cilia  being,  even  at  this 
spot,  more  or  less  felt ;  and  if,  on  the  other  hand,  the  particle  be  lifted  by  the  wave  of 
the  cilium  into  its  superior  part,  the  particle,  passed  on  from  one  wave  to  another,  will 
make  its  way  by  fits  and  starts,  but  still,  like  those  following  the  current  in  the  middle 
of  the  radial  tube,  without  any  contact  with  the  flagellated  cells.  There  are  in  the  radial 
tube  two  kinds  of  motions  of  the  water,  the  rapid  and  direct  current  in  the  middle,  and 
the  vortex-like  near  its  walls,  and  both  are  unfit  for  the  purpose  of  bringing  the  particles 
in  contact  with  the  flagellated  cells.  Therefore,  though  not  denying  that  the  flagellated 
cells  may  occasionally  take  in  nutritious  particles,  I  cannot  admit  that  this  is  their 
chief  function — they  have  besides  another  task  of  a  motor  character. 

I  find  it,  however,  very  doubtful  whether  the  nutritive  function  must  be  ascribed, as  Dr.  v. 
Lendenfeld  does,  to  the  ectodermic  pavement-cells  exclusively.  He  states  that  theflagella  t  e<  1 
cells  take  in  the  particles  of  carmine  in  order  to  push  them  out  forthwith  ;  lie  states  also 
that  the  endodermic  pavement-cells  take  in  the  particles  of  carmine  too,  but  there  is  in  the 
paper  no  suggestion  that  these  latter  particles  would  be  pushed  out  in  their  turn  ;  and  if  we 
reflect  upon  the  fact  that  (1),  from  the  mechanical  point  of  view,  the  ecto-  and  endodermic 
pavement-cells  are  exactly  under  the  same  conditions,  the  water  advancing  calmly  and 
slowly  along  the  outer  surface  of  the  sponge,  and  forming  no  whirlpools  between  the 
gastric  openings,  these  latter  being  of  smaller  diameters  than  those  of  the  radial 
tubes;  that  (2)  mesodermic  amoeboid  cells,  sparsely  scattered  near  the  flagellated 
chambers,  are  quite  as  numerous  near  the  layer  of  pavement-cells  of  the  exhalent  canal 
system  as  near  the  subdermal  cavities;  that  (3)  the  ecto-  and  endodermic  pavement- 
cells  are  histologically  (at  least  in  Calcarea)  quite  equivalent  ;  and  that  (4)  there  is  no 
room  for  the  supposition  that  the  nutritious  particles  having  entered  the  sponge  organism 
could  all  be  absorbed  by  the  pavement-cells  of  the  subdermal  cavities  ;  if  we  reflect  upon 
all  this,  I  think  we  must  come  to  the  conclusion  that  there  are  no  reasons  fur  ascribing 
different  functions  to  the  ectodermic  and  endodermic  pavement-cells. 
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Now,  so  fur  as  concerns  the  histological  identity  of  both  these  kinds  of  elements, 
this  identity  finds  expression  even  in  the  modifications  which  the  pavement-cells  undergo 
under  certain  circumstances.  Usually  very  thin,  and  provided  with  fine-grained  protoplasm, 
the  pavement-cells  appear  sometimes  far  thicker  and  their  granules  much  larger  and  more 
numerous.  I  have  often  observed  such  modifications,  and  nowhere  better  than  in 
Leucetta  vent.  n.  sp.  (PL  VIII.  fig.  8).  Sometimes  these  coarse-grained  cells  form  the 
epithelium  either  of  the  exhalent  or  of  the  inhalent  canals  ;  in  most  cases,  however,  both 
that  of  the  exhalent  and  that  of  the  inhalent  canals  indiscriminately.  Since  I  always 
found  in  the  same  sponge  surfaces  covered  "with  common  pavement-cells,  in  addition  to 
the  surfaces  covered  with  coarse-grained  cells,  the  supposition  that  the  large  granules 
present  a  constant  constituent  part  of  the  cells,  characteristic  of  the  species,  is  not  admis- 
sible. On  the  other  hand,  the  character  of  the  modification  in  the  cells  in  cmestion 
jjroves  that  it  stands  in  immediate  connection  with  the  nutritive  process,  and  there  being, 
as  I  remarked  before,  no  distinction  in  this  respect  between  ecto-  and  endodermic  pave- 
ment-cells, I  see  in  this  a  new  reason  for  ascribing  the  nutritive  function  to  the  pavement- 
cells  both  of  endo-  and  ectodermic  origin.  I  must  add  that  the  expression  "  nutritive 
function  "  has  been  used  by  me  with  the  meaning  "  reception  of  the  food,"  and  not  inclusive 
of  digestion,  all  cellular  elements  of  the  sponge-organism  being  probably  capable  of  this 
latter  function.  A  corollary  of  the  highest  importance  deduced  from  the  foregoing  remarks 
has  already  found  its  application. 

Let  us  now  turn  from  the  Sycones  to  the  phylogenetic  affinities  of  the  Leucones.  There 
are  amongst  the  Sycones  described  by  Prof.  Hgeckel  a  good  number  of  forms  which,  com- 
pared with  Sycetta  primitiva,  Sycandra  raphamts,  &c,  must  be  regarded  as  consider- 
ably modified  Sycones,  the  differences  pervading  the  whole  plan  of  their  organisation.  I 
speak  of  the  type  represented  in  the  Monograph  by  the  species  Sycetta  stauridia,  Sycilla 
urna,  Sycilla  chrysalis,  Sycilla  cylindrus,  Sycilla  cyathiscus,  Sycaltis  glacialis,  Sycaltis 
testipara,  Sycaltis  ovipara,  and  Sycidmis  synapta.  Every  impartial  investigator,  when 
comparing,  for  instance,  Sycandra  raphanus  with  Sycilla  chrysalis,  would  refer  them 
to  two  distinct  genera.  "  In  die  bis  jetzt  bekannten  Sycortisformen  passt  Sycortis 
sycillo'ides  nicht  gut  herein,"  writes  Schuffner,  describing  a  calcareous  Sponge  of  the 
type  of  Sycilla  chrysalis,  "  es  schliesst  sich  dieselbe  in  ihrer  Zusammensetzung  und  in 
dem  Bau  des  Skelets  der  Radialtuben  vielmehr  an  eine  Sycilla  oder  Sycaltis-form  an.';1 
This  is  my  opinion  too. 

Prof.  Hseckel,  constant  to  his  principles  of  classification  by  the  spicules,  assigns  no 
systematic  significance  to  these  differences  of  organisation,  yet  they  did  not  escape  him. 
So  he  distinguished2  two  types  of  radial  tubes,  characterising  them  by  differences  in  the 

1  "  Sycortis  sycilloules  does  not  seem  to  be  appropriately  placed  along  with  the  hitherto  known  forms  of  Sycortis.  In 
its  composition  and  inthe  structure  of  the  skeleton  of  its  radial  tubes  it  is  more  nearly  allied  to  Sycilla  or  Sycaltis." 
Beschreibuiig  einiger  neuer  Kalkschwamme,  Jenaitche  Zeitschr.,  Bd.  xi.  p.  422,  1877. 

2  Kalkschwamme,  Bd.  i.  p.  319. 
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disposition  of  their  spicules.  In  one  case — Hseckel's  "  articulated"  ("  gegliedertes  ")  tubar 
skeleton — the  spicules,  usually  triradiate,  lie  in  the  walls  of  the  radial  tubes  in  many  rows, 
one  row  behind  the  other,  their  basal  ray  being  directed  towards  the  dermal  extremity  of 
the  tube,  whilst  the  lateral  rays  diverge  towards  its  gastric  ostium  ;  in  the  second  case — 
Haeckel's  "  non-articulated  "  ("  uugegliedertes  ")  tubar  skeleton — there  are  no  transverse 
palisades,  formed  by  the  lateral  rays  of  the  triradiate  or  quadriradiate  spicules  (Sycandra 
arctica,  H.)  ;  moreover,  there  are  no  special  tubar  spicules,  but  only  tubar  rays  of  the 
dermal  or  subdermal  and  subgastric  triradiate  or  quadriradiate  spicules.  For  instance,  in 
S-yciUa  cyathiscus  (Kalkschwamme,  Bd.  iii.,  pi.  xliii.  fig.  9)  the  subgastric  quadriradiate 
spicules  lying  with  their  facial  rays  in  the  gastric  wall,  parallel  to  its  inner  surface,  send 
their  apical  rays  centrifugally  towards  the  dermal  surface,  and  these  apical  rays  joining 
the  centripetally  directed  apical  rays  of  the  corresponding  subdermal  quadriradiate 
spicules  form  the  supporting  skeleton  for  the  radial  tubes.  If  the  question  be  asked, 
which  Sycones  must  be  considered  to  be  more  primitive,  these  with  articulated  tubar 
skeleton  or  those  with  unarticulated  one,  there  can  be  but  one  answer  : — these  with  the 
articulated. 

The  embryology  of  the  Sycones  of  the  type  of  Sycilla  cyathiscus  remains  certainly 
still  to  be  explored,  but  there  are  in  the  development  of  the  Sycones  of  the  second  type 
no  phases  which  would  lead  us  to  assume  that  the  non-articulated  form  of  tubar  skeleton 
might  be  a  primary  one.     On  the  contrary,  the  ontogeny  of  Sycandra  raphanus  shows 
obviously   that    Prof.  Haeckel's    conjecture    that    Sycetta   primitive/,,    Syccdtis  conifera, 
and,  generally  speaking,  the  Sycones  with  free  radial  tubes  are  the  most  primitive  forms 
of  the  family,  is  quite  in  harmony  with  the  facts  of  the  case.     Now,  the  tubar  skeleton 
in  the  forms  with  free  radial  tubes  is  always  articulated,  and,  as  it  is  evident  that  a 
non-articulated  tubar  skeleton  could  not  have  been  developed  before  the  formation  of 
a  cortex  which  was  produced  by  the  fusion  of  the  distal  ends  of  the  radial  tubes,  there 
can  be  no  doubt  that  the  articulated  tubar  skeleton  has  brought  about  the  possibility 
of  the  formation  of  the  non-articulated,  and  not  vice  versa.     For  the  rest,  this  can  be 
proved  by  means  of  anatomical  comparison,  there  being  amongst  the  Sycones  hitherto 
described  many  intermediate  stages  connecting  the  extreme  forms  of  these  two  different 
types.    From  Sycetta  primitive/,,  through  Sycandra  coronata  and  Sycandra  raphanus, 
we  come  to  Sycandra  arctica,  the  radial  tubes  of  which,  grown  together  in  their  superior 
part,  give  rise  to  a  structure  closely  resembling  a  cortex,  and  it  is  only  the  form  and 
disposition  of  the  spicules  of  its  skeleton  which  force  us  to  regard  the  outer  surface  of 
this  sponge  as  still  lacking  an  independent  cortical  layer.     In  Sycandra   compressa, 
Sycortis  laevigata,  Sycetta  strobilus,  &c,  we   already   find    specimens  with  a  perfectly 
distinct  cortical  layer,  provided  with  a  auite  independent  skeleton.     This  latter  consists 
certainly  of  spicules  homologous  with  those   in  the    distal  end    of  the  radial  tubes  of, 
for   instance,   Sycandra  arctica,   but  so  much  modified,  and   having  adopted  such   a 

(zool.  CHALL.  EXP. — part  xxxv. — 1883.)  Aa  3 
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different  disposition,  that  one  would  take  them  for  an  entirely  new  formation.  And  if 
in  Sycandra  compreasa  the  individuality  of  the  radial  tubes  still  finds  its  expression 
in  the  disposition  of  the  acerate  spicules,  the  radial  tubes  in  Sycortis  laevigata  or  Sycctta, 
cupula,  enclosed  between  two  distinctly  parallel  layers,  that  of  the  cortex  and  that  of 
the  gastric  surface,  show  as  yet  not  the  slightest  trace  of  any  independence.  The  tubar 
skeleton  of  these  latter  sponges  is  still  articulated ;  but,  owing  to  the  presence  of  an 
independent  cortex,  its  transformation  into  the  non-articulated,  under  certain  conditions, 
may  be  very  easily  imagined. 

Let  us  admit  that  some  of  the  dermal  triradiate  spicules,  for  instance,  in  Sycortis 
Icevigata,  develop  a  fourth  apical  ray — this  ray  will  have  a  centripetal  direction ;  and 
again  let  us  imagine  that  the  subgastric  triradiate  spicules  grow  larger,  so  that  their  eentri- 
fugally  directed  basal  ray  approaches  more  or  less  nearly  the  dermal  extremity  of  the  tube  ; 
it  is  evident  that  the  tubes  thereby  receive  a  new  system  of  supporting  spicules,  which 
render  the  former  one — the  articulated  skeleton — superfluous.  There  are  not  always 
present,  however,  quadriradiate  spicules,  which,  lying  with  their  facial  rays  in  the  plane 
of  the  dermal  surface,  support  with  their  apical  rays  the  radial  tubes.  Such  spicules  may 
be  triradiate  also,  as  is  the  case  with  Sycaltis  glacialis  (Kalkschwiimme,  Bd.  iii.,  pi. 
xlv.  fig.  5),  Amphoriscus  poculum,  n.  sp.  (PI.  IV.  fig.  4),  &c. 

Now  I  have  found — and  this  is  a  very  interesting  fact — that  in  Amphoriscus  poculum 
and  in  Amphoriscus  flamma  (PI.  V.  fig.  36),  these  subdermal  triradiate  spicules  have  pre- 
cisely the  same  form  as  those  of  the  cortex,  the  former  differing  from  the  latter  only  in 
the  fact  that  one  of  their  rays  exceeds  the  others  in  length.  According  to  the  position  of 
these  subdermal  triradiate  spicules,  their  longer  ray  being  directed  centripetally,  and  their 
two  remaining  rays  diverging  towards  the  dermal  surface,  one  would  say  that  their  longer 
ray  is  the  basal.  This,  however,  is  not  admissible.  Its  length  being  variable,  there  are  in 
the  species  just  named  many  subdermal  triradiate  spicules,  which,  if  removed  from  the 
soft  parts  of  the  sponge,  would  certainly  be  confounded  with  the  spicules  of  the  cortex, 
and,  as  their  position  also  is  not  quite  constant,  their  rays  lying  sometimes  in  a  plane 
forming  an  acute  or  an  obtuse  angle  with  the  longitudinal  axis  of  the  sponge,  the  only 
deduction  possible  is  that  these  subdermal  triradiate  spicules  are  nothing  but  spicules 
of  the  cortex,  modified  with  respect  both  to  their  form  and  to  their  position,  and  that, 
consequently,  their  longer  centripetally  directed  ray  is  one  of  the  lateral  rays.  This  con- 
clusion is  of  great  moment,  for,  in  connection  with  other  anatomical  and  emhryological 
facts,  before  communicated,  it  presents  a  conclusive  proof  that  the  Sycones  with  non- 
articulated  tubar  skeleton  owe  their  origin  to  Sycones  whose  tubar  skeleton  was  articu- 
lated. The  transformation  of  the  first  type  into  that  characteristic  of  the  family  Leucones 
can  now  be  followed  step  by  step. 

There  are  amongst  the  Sycones  which  are  characterised  by  a  non-articulated  tubar 
skeleton,  forms  in  which  the  radial  tubes,  instead  of  ending  each  with  its  own  gastric 
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ostium  meet  by  threes,  by  fours,  and  even  more  around  the  same  opening.  This  is  the 
case,  for  instance,  in  Amphoriscus  elongatus,  n.  sp.,  and,  if  we  compare  the  corresponding 
picture  (PL  IV.  fig.  5)  with  that  showing  the  inner  organisation  of  my  Leucilla  connexiva 
(PI.  VI.  fig.  la),  the  way  in  which  the  Leucones  have  been  developed  from  the  Sycones 
will  be  quite  clear.  What  is  to  be  regarded  as  an  exceptional  arrangement  in  a  Sycon 
becomes  the  rule  in  a  Leucon.  The  invagination  of  the  gastric  surface,  shallow  in  the 
Sycon,  becomes  deep  in  the  Leucon ;  the  irregularities  in  the  disposition  of  some 
of  the  subgastric  and  subdermal  spicules  also  arise  gradually,  and  it  is  not  every  one  of 
these  spicules  which  retains  its  place  between  two  neighbouring  radial  tubes  ;  this,  more- 
over becomes  physiologically  unnecessary,  for  a  diminution  in  the  size  of  the  radial 
tubes  follows  their  rising  towards  the  dermal  surface.  The  invaginated  part  of  the 
gastric  cavity,  presenting  in  its  simplest  form  a  cone  without  secondary  lateral  sacs, 
may  produce  branches  in  its  own  turn.  We  find  this  condition  depicted  in  PI.  VI. 
fig.  2a. 

The  radial  tubes — here  more  correctly  called  flagellated  chambers — although  still  of 
cylindrical  form  are  short  and  comparatively  small,  and  though  the  subdermal  quadri- 
radiate  and  the  subgastric  triradiate  spicules  preserve  their  former  disposition,  there  are 
to  be  found  in  the  parenchyma  spicules  scattered  without  any  evident  order.  Now  the. 
ramifying  of  the  invaginated  parts  of  the  gastric  surface  may  go  further  and  further  • 
hand  in  hand  with  this  the  flagellated  chambers  become  smaller ;  their  form  also  under- 
goes a  modification ;  elongated  in  the  preceding  cases,  they  now  grow  more  or  less  round. 
The  intercanals,  whose  function  is  to  provide  the  flagellated  chambers  with  water,  following 
the  modification  in  the  disposition  of  these  latter,  already  somewhat  irregular  in  the 
Sycones  with  non-articulated  tubar  skeleton,  ramify  more  and  more ;  it  becomes  quite 
impossible  to  find  any  order  in  the  disposition  of  the  spicules  in  the  parenchyma ;  and  if 
we  examine  PL  VI.  fig.  3a,  which  gives  a  true  idea  of  the  typical  organisation  of  the 
Leucones,  we  shall  find  in  the  species  to  which  the  illustration  refers  {Leuconia  multi- 
formis, n.  sp.)  but  one  trace  of  its  origin  from  the  Sycones,  viz.,  the  subgastric  triradiate 
spicules,  which  send  their  basal  ray  towards  the  cortex,  their  curved  lateral  rays  lying  in 
the  plane  of  the  gastric  surface.  These  triradiate  spicules  being  in  most  cases  very  thin 
in  comparison  with  the  stout  triradiate  ones  of  the  parenchyma,  no  physiological  signifi- 
cation can  be  assigned  to  them,  and  I  think  there  can  be  no  other  explanation  of  their 
presence  except  that  of  a  phylogenetic  character.  In  Leuconia  typica,  n.  sp.,  presenting 
a  form  closely  allied  to  Leuconia  multiformis,  these  interesting  subgastric  triradiate 
spicules  are  no  longer  to  be  found,  and  the  spicules  of  the  cortex,  as  well  as  those  of  the 
gastric  surface,  are  the  only  constituent  parts  of  the  skeleton  which  follow  a  fixed  law  in 
their  disposition.  I  do  not  speak  of  the  quadriradiate  spicules  accompanying  in  certain 
species  the  exhalent  canals  in  all  their  windings,  for  they  are  exact  homologues  of  the 
quadriradiate  spicules  of  the  gastric  surface.     In  some  cases,  for  instance  in  Pericharax 
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carted,  n.  sp.,  or  in  Leucetta  hcecMiana  (PI.  VIII.  fig.  1),  these  quadriradiate  spicules 
being  present  in  the  exhalent  and  absent  in  the  inhalent  canals,  both  the  systems  of 
the  canals  can  be  readily  distinguished  from  one  another,  and  I  am  inclined  to  see  in  this 
fact  an  anatomical  confirmation  of  the  conceptions  of  Prof.  F.  E.  Schulze,1  according  to. 
whom  the  pavement-cells  of  the  inhalent  canal  system  are  of  ectodermic,  those  of  the 
exhalent  of  endodermic,  origin. 

I  have  now  to  make  a  summary  of  my  conclusions ;  I  formulate  them  as  follows  : — 
The  Leucones  are  nothing  but  modified  Sycones  with  non-articulated  tubar  skeleton ; 
their  flagellated  chambers  are  complete  homologues  of  the  radial  tubes ;  their  exhalent 
canals  owe  their  origin  to  the  invaginations  of  the  inner  cavity,  and  their  inhalent 
canals  are  to  be  regarded  as  homologous  with  the  intercanals  of  the  Sycones. 

r  There  are  no  further  complications  of  the  canal  system  in  the  group  Leucones  which 
require  particular  explanation  ;  and  now — since  I  have  completed  its  definition,  including 
its  development,  and  since  some  corrections  concerning  Hseckel's  statements  as  to  the  canal 
system  of  the  Sycones  have  been  made,  as  there  is  nothing  to  be  added  to  Prof.  Hseckel's 
description  of  this  system  in  the  Ascones — I  can  return  to  the  important  question  put 
some  pages  before,  whether  the  proj)erties  of  the  canal  system  can  be  really  used  as 
characters  for  the  definition  of  families.  It  is  quite  evident  that  this  question  must  be 
answered  in  the  affirmative.  For  it  is  the  canal  system  which  is,  in  Calcarea,  the  princi- 
pal vital  organ,  and  it  is  the  type  upon  which  the  mutual  disposition  of  the  component 
parts  of  the  second  important  organ,  the  skeleton,  as  well  as  the  greater  or  smaller 
development  of  the  connective  tissue,  depends.  And  there  are  in  the  Calcarea,  beside  the 
form  and  the  quality  of  the  spicules  and  the  external  form  of  the  animals,  both  of  which 
are  very  variable,  no  other  characters  of  systematic  value.  Most  of  them — some  Ascones 
(Keller,2  Barrois3),  and  very  probably  all  Sycones  and  Leucones — have  the  same  kind  of 
development,  characterised  by  the  well-known  Amphiblastula  ;  and  although  the  species 
Ascetta  blanca,  Ascetta  primordiaUs,  Ascetta  clathrus,  and  probably  some  other  Ascones, 
have  a  larva  of  a  different  type,  this  difference,  even  in  the  eyes  of  a  professional 
embryologist,  is  of  no  greater  value  than  to  prompt  him  to  the  following  remark : — 
"  Wenn  dies  (development  of  some  species  of  Ascandra  like  that  of  Sycandra  and 
Leucandra,)  sich  durch  unmittelbare  Beobachtung  bestatigen  sollte,  so  wiirde  das  nur 
zeigen,  dass  zwischen  der  Gattung  Leucandra  und  Sycandra  eine  nahere  Verwandschaft 
als  zwischen  Ascandra  und  Ascetta  besteht "  ;4  not  that  Leucandra,  Sycandra,  and 
Ascandra  ought  to  be  put  together  in  order  to  oppose  them  systematically  to  Ascetta ; 
and  even  this  opinion,  the  embryological  facts  being  of  a  very  precarious  nature,  can  still 

1  Die  Plakiniden,  Zeitsehr.f.  wiss.  Zool,  Bd.  xxxiv.  p.  437,  1880. 

2  Ueber  d.  Anat.  u.  Entwick.  einiger  Spongien,  1876,  p.  32.  3  Embryologie,  &c,  p.  35. 

4  Even  if  thi9  (development,  &c.)  should  be  confirmed  by  direct  observation,  it  would  merely  show  that 
between  the  genera  Leucandra  and  Sycandra  there  is  a  nearer  relationship  than  between  Ascandra  and  Ascetta. 
E.  Metschnikoff,  Zeitschr.  f.  wiss.  Zool,  Bd.  xxxii.  p.  370,  1879. 
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be  disputed.  We  come,  therefore,  in  accordance  with  Prof.  Haeckel,  to  the  conclusion  that 
to  the  properties  of  the  canal  system  the  greatest  systematic  value  must  be  assigned. 
It  is,  however,  not  to  be  forgotten  that  in  different  cases  this  value  is  not  equal 

The  canal  system  of  the  Leucones  is  nothing  but  a  simple  modification  of  that  of  the 
Sycones,  and  a  modification  in  the  direction  of  a  further  development.  Not  so  with  the 
Ascones  as  compared  with  the  Sycones.  As  I  endeavoured  to  show  when  discussing 
the  question  of  the  affinities  of  the  Calcarea  amongst  themselves,  the  canal  systems  of 
both  these  families  are  products  of  quite  different  modes  of  development,  that  of  the 
Ascones  presenting  a  modification  in  one  direction,  that  of  the  Sycones  in  another ; 
and  if  we  now  give  expression  to  this  phylogenetic  difference,  the  division  of  the 
Class  Calcarea  into  two  Orders  becomes  necessary. 

But  it  is  high  time  to  state  the  arguments  which  lead  me  to  regard  the  Calcarea 
as  a  Class  and  not  as  a  Sub-class  or  Order.  Of  course,  the  systematic  position  of  the 
group  Porifera  in  the  animal  kingdom  is  at  present  ambiguous.  It  is,  however,  clear 
that,  if  the  group  is  to  be  regarded  as  an  independent  type,  this  type  is  not  to  be 
opposed  to  all  the  other  types  combined,  as  Balfour  has  proposed,  and,  on  the  other 
hand,  if  the  sponges  are  to  be  united  with  Ccelenterata,  this  could  take  place  only 
if  they  were  erected  into  a  separate  sub-type  within  this  type.  As  far  as  the  well- 
known  hypothesis  of  the  late  Prof.  Balfour1  is  concerned,  I  refer  the  reader  to  a 
detailed  critique  in  Mr.  Marshall's2  paper  "On  the  ontogeny  of  Reniera  filigrana." 
What  I  may  have  to  add  on  my  own  part  will  not  occupy  more  than  a  few  words. 
Balfour  sees  in  the  Amphiblastula  a  colony  of  Infusoria,  and  founds  his  further  conclusi<  >u* 
mi  the  fact  that  the  cells  in  the  larva  which  become  invaginated  are  not  coarse-grained 
and  dark- coloured,  but  transparent  monociliated  cells  of  cylindrical  form  (E.  Metschnikoff, 3 
F.  E.  Schulze4).  It  is,  however,  questionable  whether  the  Amphiblastula  is  really  a  larva 
of  primary  characters. 

There  are  Calcarea  whose  development  is  marked  out  by  a  larva  of  quite  different 
type  (Parenchymula),  and  MetschnikofFs  Vergleichend-embryologishe  Studien5  make 
it  very  probable — if  not  certain — that  it  is  indeed  Parenchyniula  that  shows  the  most 
primitive  features  of  aMetazoon  ;  and  as  the  Blastula  of  the  Calcarea  in  question  presents 
a  vesicle  whose  cellular  elements  do  not  differ  one  from  another,  it  is  evident  that  the 
chief  character  of  the  Amphiblastula  is  of  a  secondary  nature.  Its  further  development, 
viz.,  the  invagination  of  the  clear  cylindrical  cells,  is  indeed  very  striking,  but  this 
phenomenon  is  also  common  to  the  development  of  some  other  animals  [Lumhricus, 
Kowalevsky,6  Oxyuris,  Natanson7),  and  this  latter  circumstance  renders  its  value  for 
any  phylogenetic  speculations  still  more  dubious. 

1  Quart.  Jouni.  Micr.  Sci.,  vol.  xix.  p.  103,  1879.  2  Zeitschr.  f.  u-iss.  Zool,  Bd.  xxxvii.  p.  240,  1882. 

:»  Ibid.,  Bd.  xxiv.  p.  1,  1874.  4  Ibid.,  Bd.  xxxi.  p.  262,  1878. 

6  Ibid.,  Bd.  xxxvi.  p.  433,  1881  ;  Bd.  xxxvii.  p.  286,  1682.      6  Mint.  Acad.  St.  Petersb.,  ser.  7,  t.  xvi.Mem.  12,  p.  22.  1871. 

,  Trans.  Fifth  Meeting  of  Naturalists  in  Warsaw,  Sect,  of  Zool.  and  Comp.  Anat.  (Russ.). 
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The  Sponges  also  arc  not  to  be  placed  among  the  Ccelenterata  as  a  class,  as  suggested 
by  Ganin.1  The  peculiarities  of  their  canal  system,  the  early  development  of  the 
mesoderm,  the  circumstance  that  it  is  just  the  mesoderm  which  in  them  gives  origin 
to  the  generative  products,  and  finally,  the  absence  of  cnidoblasta  and  nervous 
elements,  these  latter  having  been  recently  observed  in  the  Hydroida  also  (Jickeli)2;  all 
these  differences  taken  together,  though  perhaps  not  justifying  the  establishment  of  a  new 
type,  are  yet  important  enough  to  entitle  the  Sponges  to  occupy  an  independent  sub- 
division of  the  Ccelenterata  in  the  position  of  a  sub-type.  That  within  this  sub-type, 
the  Calcarea,  constituting  a  quite  isolated  group,  are  to  be  opposed  as  an  independent 
Class  to  all  other  Sponges  is  so  evident  that  I  hope  no  further  arguments  in  favour  of  the 
position  will  be  deemed  necessary,  and  this  Class  I  propose,  in  accordance  with  my  fore- 
going statements,  to  divide  into  two  Orders  : — 

Homoccela,  including  the  single  Family  of  Asconidoe  (Ascones),  and 

Heteroccela,  including  the  Families  of  Syconidse  (Sycones),  Leuconidaa  (Leucones), 
and  Teichonidaa  (Teichonia,  Teichonellidae). 

The  necessity  for  the  establishment  of  this  third  Family,  the  Teichonidse,  having  been 
urged  some  years  ago  by  Mr.  Carter,3  who  described  two  calcareous  sponges  which  differ 
from  all  the  Calcarea  hitherto  known,  by  one  peculiarity  of  such  vital  importance  that  the 
establishment  of  a  new  Family  was  really  the  only  issue.  This  peculiarity  consists  in  the 
differentiation  of  the  outer  surface  of  the  sponge  into  two  quite  different  parts, — that  bearing 
oscula  and  that  bearing  pores, — and  I  am  the  more  disposed  to  agree  with  Mr.  Carter,  as  I 
found  amongst  the  Challenger  Calcarea  some  specimens  which  are  constant  to  the  main 
character  differentiating  the  genus  Teichonella,  C,  from  other  Calcarea,  although  they  differ 
from  it  in  their  general  shape — which  in  a  form  so  highly  organised  is  not  without  signifi- 
cance— and  in  their  spiculation  so  much  that  I  really  cannot  place  them  as  a  third  species 
in  that  genus,  but  must  create  a  new  one  for  their  reception. 

I  have  now  done  with  Orders  and  Families ;  I  return  to  the  genera.  It  was 
stated  that  the  properties  of  the  constituent  parts  of  the  skeleton  as  to  whether  they  be 
composed  of  triradiate,  quadriradiate,  or  acerate  spicules  are  by  no  means  to  be  utilised  as 
generic  characters ;  and  hence  that  the  seven  genera  established  by  Prof.  Hseckel  in 
each  of  his  three  Families  are  not  natural,  but  artificial. 

How  then  is  a  natural  classification  to  be  devised  ?  The  answer  is  easy  : — by  the 
consideration  of  all  the  organs  of  the  animal  in  their  mutual  correlation.  Hseckel  has 
pointed  out  the  high  systematic  significance  of  the  canal  system,  and  he  clearly 
understood,  moreover,  that  the  disposition  of  the  spicules  depends  upon  its  modifications, 
and  that  the  disposition  of  the  spicules  in  its  own  turn  influences  their  form. 
He    dedicates    to   these    questions  a  considerable  number  of  pages  (loc.  tit.,  Ed.  i.    pp. 

1  Contributions  to  the  Anatomy  and  Embryology  of  the  Sponges,  Warsaw,  1879,  p.  S3  (Russ.). 

'-'  Morphol.  Jahrk,  Ed.  viii.  p.  373  ;  Ibid,.,  p.  5S0,  1S82.  3  Ann.  and  Mag.  Nat.  Hist,  ser.  5,  vol.  ii.  p.  35,  1878. 
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296-327),  and,  agreeing  with  him  thoroughly  upon  the  matter,  I  see  no  reason  to  repeat 
here  what  has  already  been  quite  sufficiently  discussed.  I  refer  the  reader  to  the  passages 
in  question  in  the  Monograph,  and  can  only  express  my  astonishment  that  Hseckel  havinc 
made  out  the  existence  of  the  correlations  above  mentioned  in  such  a  brilliant  manner, 
did  not  give  them  any  application  in  his  system. 

It  was,  however,  the  right  way,  and  if  the  following  out  of  these  principles  amount 
to  nothing  with  reference  to  the  Asconidae,  it  only  proves,  either  that  the  Ascones  are  not 
to  be  divided  into  many  genera  at  all,  or  that  our  knowledge  of  this  group  is  insufficient. 
I  think  both  suppositions  have  some  truth  in  them.  At  all  events,  there  is  at  present  no 
possibility  of  giving  a  detailed  system  of  this  Order.  The  exterior  shape  is  in  this  group — 
perhaps  with  exception  of  the  forms  provided  with  solid  peduncle — really  without  any 
significance,  at  least  it  is  quite  unfit  for  the  establishment  of  genera.  The  Wagnerella  of 
Mereschkowsky,1  proved  to  be  a  Protozoon2,  and,  except  the  still  doubtful  Mcebiusspongia 
parasitica,  Duncan,3  there  are  in  the  Family  only  two  groups  which  admit  of  a  generic 
distinction,  the  distinction  consisting  in  the  differences  of  the  embryonic  development, 
characterised  in  some  cases  by  Parenchyruula,  in  others  by  Amphiblastula.  Unfortunately 
the  embryology  of  most  of  the  Asconidae  is  still  surrounded  by  the  mist  of  uncertainty, 
and  it  is  only  to  five  species  (Ascetta  primordialis,  Ascetta  blanca,  Ascetta  clathrus, 
Ascandralieberkuhnii,  and  Ascandra  contorta,)  that  the  foregoing  remark  can  be  applied. 
Therefore,  till  zoology  shall  have  been  enriched  by  more  extended  investigations  upon  this 
matter,  I  propose  to  unite  provisionally  all  the  Asconidae  under  the  same  generic  name, 
and,  following  the  law  of  priority,  I  propose  the  name — 


Leucosolenia,  Bowerbank4. 

The  necessity  for  such  a  temporary  measure  is  by  no  means  satisfactory,  but  still  it  is 
always  better  to  confess  frankly  that  our  knowledge  is  imperfect,  and  that  there  remains 
much  still  to  be  done,  than  to  allow  ourselves  to  be  led  astray  by  the  assurance,  however 
flattering,  that  everything  is  already  completed  and  the  question  exhausted. 

We  have  every  reason  to  consider  ourselves  much  more  advanced  with  respect  to  the 
Heteroccela.  There  are  to  be  found  characters  of  undoubted  generic  significance,  i.e.,  char- 
acters of  sufficient  constancy,  and  allowing  numerous  modifications,  either  in  the  direction 
of  a  further  development,  or  in  the  direction  of  different  variations.  The  nature  of  the 
spicules  proclaimed  by  Prof.  Hseckel  as  furnishing  good  generic  characters,  satisfies  only 
the  second  condition,  and  therefore  they  are  unfit  for  generic  distinctions,  apart  from  the 
consideration  that  in  a  group  of  such  a  low  organisation  as  Calcarea  a  generic  character 

1  Ann.  and  Mag.  Nat.  Hist.,  pit.  5,  vol.  i.  p.  70,  1878.  8  Paul  Mayer,  Zool.  Anz.,  No.  32,  \\  357,  1879. 

3  Juurn.  Boy.  Micr.  Soc,  vol.  iii.  p.  377,  1880.  '  Phil.  Trans.,  Loiulon,  vol.  clii.  p.  1093,  1SG2. 
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cannot  be  expressed  by  the  property  of  a  single  organ,  but  must  be  of  consequence  for 
the  whole  structure  of  the  animal.  I  hope  the  genera  I  am  about  to  characterise  will  be 
found  to  be  more  "  natural,"  and  if  my  diagnoses  be  not  quite  sharp  and  have  some- 
times rather  a  conditional  character,  I  must  confess  it  is  just  in  this  that  I  see  a  reason 
fur  hoping  that  my  genera  are  not  artificial.  Nature  does  not  conform  to  our  definitions, 
and  if  each  of  two  genera,  apparently  closely  allied  one  to  the  other,  admit  of  a  sharp, 
distinct  diagnosis,  it  proves  nothing  but  that  the  intermediate  connecting  forms  do  not 
now  exist,  but  have  died  out. 

In  the  Family  of  Syconidae  I  distinguish  the  following  six  genera : — 


1.   Sycon,  Risso  '  (sensu  mutato). 

Syconidae  with  articulated  tubar  skeleton,  with  radial  tubes  either  quite  free  or,  if 
grown  together,  in  such  a  manner  that  the  individuality  of  every  tube,  owing  to  the 
absence  of  any  independent  cortex,  may  be  easily  discerned. 

A  detailed  definition  of  this  genus,  as  well  as  of  the  genera  Grantia  and  Amp>lioriscus, 
has  already  been  given.     I  group  in  it  the  following  species  : 2 — 


Sycon  primitivum,  H. 
sagittiferum,  H. 
coniferum,  H. 
ciliatum,  F. 
coronation,  E.S. 
lingua,  H. 
quadrangidat  um ,  S. 
capillosum,  S. 
ampulla,  H. 
vaphanus,  S. 
setosum,  S. 
villosum,  H. 
ramosum,  H. 


Sycon  arcticum,  H. 

quadratum,  Sch. 
boreale,  Sch. 
schmidtii,  H. 
tabidatum,  Sch. 
elegans,  Bk. 
humboldtii,  L. 
barbadense,  Sch. 
arboreum,  H. 
gelatinosum,  B. 
utriadus,  S. 
hystrix,  H. 


1  Hist.  Nat.  .It-  l'Eur.  mdrid.,  vol.  v.  p.  368. 

2  B.=-Blainville,  Bk.  =  Bowerbank,  C.  =  Carter,  G.  =  Gray,  E.S.  =  Ellis  and  Solander,  F.  =  FaLricius,  H.  =  H£eckel, 
J.  =  Johnston,  L.  =  LieWkiihn,  MM.  =  Miklueho-Maclay,  E,  =  Ridley,  S.  =  0.  Schmidt,  Sch.=Schuffner  ;  n.  sp.  after 
the  name  of  a  species  indicates,  of  course,  that  it  is  new  ;  a  ?,  the  doubt  of  the  author  as  to  whether  the  species  is 
really  to  be  placed  in  the  genus. 
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2.   Grantia,  Fleming1  (sensu  mutato). 

Syconidse  with  articulated  tubar  skeleton,  with  radial  tubes  which  have  lost  every 
trace  of  individuality,  owing  to  the  formation  of  a  cortex,  which  is  quite  independent, 
however  thin,  its  skeleton  consisting  mainly  of  triradiate  spicules. 


I  include  in  this  genus  the  following  species  : — 

Grantia  strdbilus,  H. 
cupula,  H. 
Icevigata,  H. 


Grant  ia  perforata,  H. 
compressa,  F. 
tuberosa,  n.  sp. 


3.  Ute,  0.  Schmidt2  (sensu  mutato). 

Syconidse,  the  skeleton  of  whose  strongly  developed  cortex  consists  principally  of 
large  acerate  spicules,  lying  in  several  layers  parallel  to  the  outer  surface. 

There  are  at  present  only  two  forms  which  belong  to  this  genus  : — 

Ute  glabra,  S.  Ute  argentea,  n.  sp. 

The  main  character  distinguishing  these  two  species  is  found  in  the  properties  of 
the  tubar  skeleton ;  in  one  case  it  is  articulated,  in  the  other  non-articulated.  This 
character  is  used  by  me  with  reference  to  the  genera  Grantia  and  Amphoriscus  as 
a  generic  distinction,  and  of  course  it  is  possible  that  Ute  argentea  stands  to  the  genus 
Amphoriscus  in  the  same  relation  as  Ute  glabra  to  the  genus  Grantia;  but  so  long 
;is  the  embryology  of  Ute  argentea  is  not  known,  there  being  no  intermediate  stages 
to  decide  the  cpiestion,  both  the  species  must  be  united  in  one  special  genus  since  their 
main  character  so  sharply  differentiates  them  from  all  other  Syconidas. 

4.  Iletcropegma?  n.  gen. 

Syconidse  with  articulated  tubar  skeleton,  the  skeleton  of  whose  strongly  developed 
cortex,  consisting  of  triradiate  and  quadriradiate  spicules,  is  quite  different  from  that 
of  the  parenchyma  with  respect  to  their  size. 

The  tubar  skeleton  of  this  genus  being  articulated,  it  cannot  be  denied  that  the 
differences  dividing  Het&ropegma  from  Grantia  are  quantitative  rather  than  qualitative 
in  nature.     Yet  the  distinctions  are  great  enough,  and  I  am  still  more  inclined  to  regard 

1  HUt.  of  Brit.  Anim.,  p.  524,  1824.  2  Spong.  d.  adriat.  Meeres,  Suppl.  1,  p.  23,  18G4. 

:l  From  him; — different,  and  irijy^a — framework,  skeleton. 

(ZUOL.  CliALL.  EXP. — 1'AUT  XXIV. 1883.)  .\  i     I 
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Heteropegma  as  an  independent  genus,  since  it  seems  to  play  in  the  Family  of  Syconidae 
the  same  part  as  Leucetta  (s.m.)  amongst  the  Leuconidse,  and  this  latter  genus  now 
contains  four  very  good  species.  The  agreement  in  the  plan  of  organisation  of  both 
these  genera  is  striking,  and  at  first  sight  it  would  appear  veiy  likely  that  the  genera 
Leucetta  and  Heteropegma  form  an  independent  branch  in  the  genealogical  tree  of  the 
Heteroccela,  and  consequently  ought  to  be  regarded  as  representatives  of  a  new  family. 
Still,  in  order  to  render  this  hypothesis  plausible,  it  would  be  necessary — in  view  of  the 
peculiarities  of  the  internal  organisation  of  Heteropegma  nodus  gordii  (PI.  IV.  fig.  la) — 
to  prove  that  the  canal  system  of  Leucetta  has  been  developed  from  that  of  Heteropegma 
not  by  invagination  of  the  inner  surface  between  the  radial  tubes,  but  by  the  further  rami- 
fication of  the  radial  tubes  themselves.  Of  course  the  possibility  of  such  a  transformation 
is  not  excluded ;  at  any  rate  both  are  at  present  to  be  distributed  in  different  families, 
the  more  so  as  there  exists  a  form  (Leucetta  imperfecta,  n.  sp.)  which  on  vabd  grounds  can 
be  regarded  as  a  connecting  link  between  the  genera  Leucetta  and  Leuconia. 
The  genus  includes  provisionally  but  one  species  : — 

Heteropegma  nodus  gordii,  n.  sp. 


5.  Amphoriscus,  Haeckel1  (sensu  mutato) 

Syconidae  with  non-articulated  tubar  skeleton,  the  supporting  spicules  of  whose  com 
paratively    thin  cortex   are  cither   triradiate  or  quadriradiate,  or    both    triradiate   and 
quadriradiate  associated  together. 


I  include  in  this  genus  the  following  species: — 


Amphoriscus  stauridia,  H. 
urna,  H. 
cyathiscus,  H. 
cylindrus,  H. 
chrysalis,  S. 
glacial  is,  H. 
testiparus,  H. 


Amphoriscus  oviparus,  H. 
synapta,  H. 
sycilloides,  Sch. 
(?) atlanticus,  R. 
jwcidum,  n.  sp. 
elongatus,  n.  sp. 
flamma,  n.  sp. 


"VY  ith  regard  to  the  systematic  position  of  Syeyssa  huxleyi,  characterised  by  Haeckel 
amongst  others  also  as  having  a  non -articulated  tubar  skeleton,  one  can  frame  only  con- 
jectures.    As  described  by  Prof.  Haeckel,1  this  very  strange  form  stands  quite  isolated. 

1  Prodromus,  p.  238. 
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G.  Anamixilla,*  n.  gon. 

Syconidse   without    any    special    tubar    skeleton,    the    supporting   spicules    of    tl 
parenchyma  disposed  in  it  like  those  in  the  Leuconidae  ;  in  most  cases,  however,  more  or 
less  parallel  to  the  outer  surface. 

A  certain  analogy  exists  between  Anamixilla  and  Ileteropcgma,  and  this  analogy 
(•(insists  in  the  possession  of  a  kind  of  spiculation  which  docs  not  influence  the  form  of 
the  radial  tubes.  The  tubar  spicules  of  Heteropegma  are  too  minute  for  it ;  the  tubes  of 
Anamixilla  have  no  special  skeleton  at  all,  the  spicules  of  their  parenchyma  showing  an 
irregular  "  leuconoid  "  disposition.  And,  accordingly,  the  form  of  the  radial  tubes  in  both 
the  cases  is  inconstant,  they  are  of  irregular  outlines,  may  take  an  oblique  course,  and 
show  an  inclination  to  ramify. 

The  genus  Anamixilla  is  hitherto  represented  by  a  single  species  : — 

Anamixilla  torresi,  n.  sp. 

This  species  must  undoubtedly  be  regarded  as  the  representative  of  a  new  genus,  for  its 
organisation  contains  a  new  principle,  and  it  is  more  than  probable  that  there  will  be 
found  Calcarea  adhering  to  this  principle,  but  presenting  different  variations  in  regard  to 
the  form  and  quality  of  their  spicules. 

I  let  the  genus  Anamixilla  follow  the  genus  Amphoriscus ;  a  close  relationship 
between  these  two  genera  cannot  certainly  be  proved,  but  may  be  considered  as  very 
plausible,  owing  to  the  presence  in  my  Anamixilla  torresi  of  the  peculiar  subgastric  trira- 
diate  spicules,  so  characteristic  and  of  so  great  importance  for  most  forms  of  the  genus 
Amphoriscus.  In  Anamixilla  torresi  these  subgastric  sagittal  spicules,  compared  with 
the  large  triradiate  spicules  of  the  parenchyma,  are  evidently  too  small  and  slender  to 
be  of  any  important  physiological  significance,  and  therefore  can  be  regarded,  not  without 
reason,  as  an  index  of  the  phylogenetic  affinities  of  the  genus. 

In  the  Family  Lcuconidse  I  distinguish  the  following  genera : — 

Leucilla,  Hseckel8  (sensu  mutato). 

Leuconidae  with  flagellated  chambers  of  an  elongated,  cylindrical  form,  recalling  that 
of  the  radial  tubes  of  the  Syconidse,  with  the  skeleton  of  the  parenchyma  bearing  some 
traces  of  a  certain  regularity  in  the  arrangement  of  its  constituent  parts,  owing  to  the 
disposition  of  the  subgastric  and  subdermal  spicules  opposite  to  each  other. 

1  Kiilksclnvanmie,  Bd.  ii.  p.  2">!>.  '-  From  dvaftiz,  confusedly,  pell-mell 

3  Kalk.-chwainnic,  Bd.  ii.  p.  132. 
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The  properties  of  this  genus  have  already  been  discussed  in  such  a  detailed  manner 
that  no  further  explanatory  remarks  are  necessary.  I  ascribe  to  the  genus  Leucilla 
the  following  species  : — 


Leucilla  connexiva,  n.  sp. 
uter,  n.  sp. 
amphora,  H. 


Leucilla  capsula,  H. 

(?)  Crustacea,  H. 
(?)  echinus,  H. 


Leuconia,  Bowerbank.1 

Leuconidse  with  the  spicules  of  the  parenchyma,  irregularly  disposed  throughout  and 
with  flagellated  chambers  of  more  or  less  regularly  rounded  contour. 

The  connecting  link  between  the  genera  Leucilla  and  Leuconia  I  see  in  Leuconia 
multiformis,  n.  sp.,  the  relationship  resting  upon  grounds  quite  analogous  to  those  which 
induced  me  to  associate  my  genus  Anamixilla  with  the  genus  Amphoriscus.  But  if  the 
phylogenetic  affinities  of  some  species  of  Leuconia  are  clear,  this  is  by  no  means  the  case 
with  respect  to  many  other  forms,  which  for  want  of  detailed  comparative  investigations 
are  to  be  temporarily  referred  to  the  same  genus.  Moreover,  I  feel  certain  that,  in  the 
course  of  time,  my  Leuconia  will  be  subdivided  at  least  into  four,  possibly  even  into  more, 
quite  independent  genera.  I  say  this  with  reference,  for  instance,  to  the  species  Leuconia 
alcicornis,  G.,  Leuconia  elongata,  Sch.,  Leuconia  cataphracta,  H.,  which  I  am  quite  sure 
will  be  sooner  or  later  elevated  to  be  the  representatives  each  of  a  special  genus.  The 
same  will  probably  take  place  with  respect  to  the  species  Leuconia  johnstonii,  C,  Leuconia 
stilifera,  S.,  Leuconia  saccharata,  H.,  Leuconia  ochotensis,  MM.;  and,  on  the  other  hand, 
with  regard  to  the  species  Leuconia  fistulosa,  Bk.,  Leuconia  pumila,  Bk.,  Leuconia  levis, 
n.  sp.  At  present,  however,  the  realisation  of  these  subdivisions  would  be  scarcely  season 
able  ;  it  will  be  well  to  await  further  and  more  detailed  comparative  investigations,  and 
provisionally  I  group  in  the  genus  Leuconia  all  the  Leuconidse  which  do  not  belong  either 
to  the  genus  Leucilla,  to  the  genus  Leucetta,  or  to  the  genus  Pericharax. 

Leucetta,  Hasckel 2  (sensu  mutato). 

Leuconidse,  the  skeleton  of  whose  strongly  developed  cortex  is  quite  different  from 
that  of  the  parenchyma. 

The  peculiarities  of  this  genus,  which  has  an  analogue  amongst  the  Syconidse  in 
Heteropegrna,  consist  in  the  possession  of  a  strongly  developed  cortex  and  of  two  quite 
different  skeletons,  that  of  the  cortical  layer  being  characterised  by  large  spicules,  that  of 
1  Brit.  Spoiigiad.,  i.  p.  164,  1864.  2  Kalkschwamme,  Bd.  ii.  p.  110. 
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the  parenchyma  by  minute  ones.  These  two  characters  are  causally  related  to  each  other. 
A  thick  cortex  with  a  strongly  developed  spiculation,  presenting  a  solid  support  for  the 
body  of  the  Sponge,  the  parenchyma  can  extend  itself  on  it  like  a  crust,  and  the  spicules  of 
the  parenchyma  becoming  unnecessary,  grow  small.  I  think  that  when,  as  for  instance,  in 
Leucetta  clathria,  H.,  the  apical  rays  of  the  cortical  quadriradiate  spicules  are  strongly 
developed,  these  apical  rays  possess  rather  a  defensive  than  supporting  function  ;  pro- 
jecting from  the  inner  surface  their  sharp  ends  present  an  armament  protecting  the  inner 
cavity  ;  and  when  such  protection  becomes  useless,  we  see  either  that  there  are  no  quadri- 
radiate  spicules  at  all  in  the  cortex  (Leucetta  corticata,  H.),  or  very  few,  whose  apical 
rays  remain  far  short  of  the  inner  surface  (Leucetta  hceckeliana,  n.  sp.). 
The  genus  is  represented  by  five  species,  namely  : — 


Leucetta  imperfecta,  n.  sp. 
vera,  n.  sp. 


Leucetta  hceckeliana,  n.  sp. 
corticata,  H. 


Leucetta  clathria,  H. 


Two  have  been  described  by  Hseckel,  three  were  collected  by  the  Challenger.  I 
retain  for  the  genus  the  name  Leucetta,  there  being  no  doubt  that  the  species  de- 
scribed by  Hasckel  under  the  generic  name  of  Leucetta  prior  to  his  Leucetta  corticata 
all  belong  to  the  genus  Leuconia. 

Pericharax,1  n.  gen. 

Leuconidse  with  distinct  subdermal  cavities. 

In  vol.  i.  p.  237  of  his  Monograph,  Prof.  Hseckel  states  that  the  subdermal 
cavities  (intermarginal  cavities  of  Bowerbank)  are  of  rare  occurrence  in  the  Calcarea,  and 
that  he  met  with  them  only  in  one  case,  namely,  in  his  Leueandra  cucumis.  This  is 
quite  true ;  in  most  casus  the  inhalent  canals  in  the  same  animal  sometimes  begin  with  a 
dermal  ddatation,  sometimes,  on  the  contrary,  they  are  narrow  near  the  outer  surface,  and 
grow  larger  and  broader  in  their  centripetal  course.  Leueandra  eucumis  presents, 
however,  an  exception.  Here,  according  to  Heeckel,  one  can  speak  of  real,  well-marked 
subdermal  cavities ;  they  are  all  on  an  average  of  the  same  dimensions,  of  the  same  form, 
and  even  possess  their  own  skeleton.  The  same  I  find  in  two  specimens  from  Station  135 
(Tristan  da  Cunha).  In  these  forms  the  subdermal  cavities,  which  are  nothing  but  dilated 
dermal  parts  of  the  inhalent  canals  (intercanals),  are  not  so  strongly  developed  as  in 
Leueandra  cucumis,  but  are  still  quite  distinct  and  also — at  least  in  one  specimen — 

1  From  sr£g/,  around,  and  x«eal>  palisade. 
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possess  their  own  skeleton,  the  spicules  constituting  their  support  being  of  quite  a  different 
form  from  all  other  spicules  of  the  sponge.  I  think  this  peculiarity  is  important  enough 
to  be  regarded  as  a  generic  character,  and  as  there  are  in  the  Monograph  of  Prof.  Hseckel 
nine  Leuconidse  described  under  the  name  of  Leucandra  prior  to  our  Leucandra  cucvmis, 
three  of  them  being  in  addition  quite  new  forms,  I  think  it  preferable  to  unite  tempo- 
rardy  the  forms  with  evident  subdermal  cavities  under  a  new  name.  I  propose  the  name 
Pericharax  tdl  we  receive  more  detaded  information  as  to  the  systematic  position  of 
Leucandra  caminus,  H.,  Leucandra  lunulata,  H,  and  Leucandra  crambessa,  H. 

The  Famdy  Teichonidae  consists  at  present  of  only  two  genera,  of  which  the  first  is, — 

Teichonella,  Carter.1 

It  contains  two  species,  prolifera  and  labyrinthica,  and  Mr.  Carter  characterises  it 
as  follows  : — "  Vallate  or  foliate,  without  cloaca.     Vents  numerous,  confined  to  the  margin 
or  general  on  one  side  of  the  lamina  only ;  naked."     This  definition,  compared  with  that 
given  by  Bowerbank 2  to  his  genus  Leucogypsia,  renders  it  evident  that  the  expression 
"without  cloaca"  is  used  by  Mr.  Carter  in  a  somewhat  different  sense.     The  Australian 
specimen  of  my  Leucondra  dura  (PL  II.  fig.  3)  would  have  been  referred  by  Bowerbank 
to  the  genus  Leucogypsia.     Like  Leucogypsia  gossei,  Bwk.,  it  possesses  no  evident  cloaca  ; 
still  it  does  not  belong  to  the  Teichonidae,3  the  main  character  of  this  Famdy  consisting  in 
the  differentiation  of  the  outer  surface  into  two  planes,  one  bearing  oscula,  the  other 
pores  exclusively.     But  whether  the  oscula  in  Teichonidae  are  homologous  with  the  oscula 
of  Hseckel  or  the  oscula  of  Bowerbank,  it  is  difficult  to  say  ;  the  question  can  be  decided 
only  by  means  of  embryological  observations.     Amongst  the  Challenger  Calcarea  I  have 
a  specimen  (Leuconia  typica,    var.    massa),   provided   with  a   low  and    comparatively 
broad,  calyciform  inner  cavity.     It  may  be  that  the  oscular  plane  of  our  Teichonidae 
is  homologous  with  the   surface    of  this    calyciform   cavity,   and   is   nothing   but   the 
gastric  surface  of  a  Syconid  or  Leuconid,  modified  with  respect  to  its  form  and  position. 
It  may  also  be  that  the  Teichonidae  are  allied  to  the  forms  like  my  Leuconia  dura,  i.e., 
that  a  Teichonid  is,  from  a  morphological  point  of  view,  a  colony  with  dislocated  oscula 
and  pores.     It   must  be  noticed  that,  in  view  of  F.  E.  Schulze's  statements  as  to  the 
ontogeny  of   Sycandra  raphanus,  this  latter  supposition    is  more   plausible.     At    any 
rate  the  peculiarity  in  question  is  to  be  considered  as  a  famdy  character,  the  more  so 
as  there  is  no  possibdity  of  putting  my  Eilhardia  in  the  genus  Teichonella  as  a  species, 
the  differences  in  the  spiculation  and  exterior  form  being  too  considerable.     The  diagnosis 
of  this  genus  will  be  as  follows  : — 

1  Ann.  and  Mag.  Nat.  Hist.,  ser.  5,  vol.  ii.  p.  39,  1878.  2  Brit.  Spongiad.,  vol.  i.  p.  165,  1864. 

3  Mr.  Carter  (loc.  cit.,  p.  35)  calls  the  Family  "  Teichonia"  and  "  Teichonellida?"  indifferently.     In  order  to  render 
it  uniform  with  the  names  Asconida?,  Syconidse,  and  Leuconidse,  I  propose  to  call  it  Teichonidse. 
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l/tihardia,  n.  gen. 

Teichouidse  of  calyciform  shape;  that  surface  which  carries  pores  supported  by 
triradiate  and  minute  acerate  spicules,  that  which  bears  oscula  supported  by  large 
acerate  spicules. 


EILHARDIA 


LEUCETTA 


AMPHORiSCUS 


TEICHONELLA 


SYCON 


LEUCOSOLENIA 


/QLYNTHUS 


I  have  now  finished  my  account  of  the  genera ;  their  conjectural  mutual  phylogenetic 
affinities  may  be  expressed  graphically  by  the  above  diagram. 

The  first  half  of  my  task  is  therewith  accomplished,  and  the  best  conclusion  I  can 
give  to  it  will  consist  in  signalising  the  merits  of  the  investigator  whose  name  has  been 
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so  frequently  repeated  in  these  pages.  Of  Prof.  Hasckel's  statements  many  have  proved 
to  be  erroneous,  but  it  must  not  be  forgotten  that  it  was  his  Monograph  that  called  forth 
and  facilitated  later  investigations,  and  if  we  are  forced  to  agree  to  a  certain  extent  with 
the  judgment  of  M.  Barrois  upon  the  work  just  mentioned,  that  "  l'imagination  y  a  trop 
souvenl  pris  la  jdace  de  l'observation  scientifique  et  froide,"  everyone  will  also  agree  with 
the  other  judgment  of  the  same  naturalist,  that  with  the  appearance  of  Prof.  Hajckel's 
Monograph  "l'histoire  des  Eponges  entra  dans  une  phase  nouvelle."1 


I  might  now  pass  on  to  the  description  of  the  forms  brought  home  by  the  Challenger 
Expedition.  I  prefer,  however,  at  this  point  to  summarise  the  few  observations  of  histo- 
logical interest  which  I  was  able  to  make  during  the  examination  of  the  Challenger 
material.  I  have  already  spoken  of  the  interesting  modifications  which  the  pavement- 
cells  undergo  under  certain  circumstances.  The  flagellated  cells  are  so  sensitive  to  every 
kind  of  preservation  that  I  can  state  nothing  new  about  their  properties. 

There  consequently  remains  only  the  mesoderm  to  be  discussed.  Besides  its  usual 
cellular  elements,  distinguished  by  Prof.  Sckulze "  as  amoeboid  and  steUately  ramified 
cells,  which  I  was  able  to  discern  in  all  the  Challenger  Calcarea,  in  two  cases  {Ute 
argentea  and  Leuconia  multiformis)  I  observed  some  very  remarkable  elements  which 
seem  to  be  intimately  connected  with  the  formation  of  the  skeleton.  Their  form  is  shown 
on  PL  VI.  fig.  3c.  In  comparison  with  the  other  elements  of  the  mesoderm,  these  cells 
are  pretty  large,  but  flatly  compressed,  and  forming  with  their  protoplasm — perhaps  under 
the  influence  of  the  preservation  in  alcohol — a  kind  of  irregular  network  ;  all  are  provided 
with  a  comparatively  large  oval,  or  round  nucleus.  Such  cells  I  found  always  in  twos 
and  threes  upon  spicules,  upon  large  acerate  spicules  of  Ute  argentea.  and  large  triradiato 
spicules  of  the  parenchyma  of  Leuconia  multiformis.  It  is  known  (Metscknikoff 3)  that 
calcareous  spicules  develop  in  the  interior  of  the  mesodermic  cells.  It  may,  however, 
happen — and  this  is  very  plausible — that  in  the  cases  where  the  spicula  reach  a  con- 
siderable size,  some  other  mesodermic  cells  are  also  concerned  in  their  growth. 

In  addition  to  the  spicules,  there  are  in  the  sponge  generative  elements  which  in 
their  turn  are  products  of  the  mesoderm.  Indubitable  young  ova — at  least  in  large 
numbers — I  have  observed  only  in  two  cases :  in  Leucetta  vera  and  in  Pericharax 
carte ri  In  Pericharax  carteri  the  ova  were  of  the  extraordinary  size  of  0"3  mm. 
in  diameter,  and  seemed,  like  ova  of  Spongilla  (Ganin4),  to  be  surrounded  by  an 
endothelium     Larva)  I  found  in  the  following  species  : — Sycon  raphanus,  Sycon  arcticum, 

i  Embryologie,  &c,  p.  8.  2  Zeitschr.  f.  wiss.  Zool,  Bd.  xxv.  Suppl.  p.  253,  1875. 

3  Ibid.,  Bd.  xxxii.  p.  370,  1879.  *  Contributions,  &c,  p.  14. 
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Hetcrcpegma  nodus  gordii,  Leucilla  liter,  Leuconia  typica.  In  all  these  cases  the  larvae 
belonged  to  the  type  known  under  the  name  of  Amphiblastula. 

As  far  as  the  spermospores  are  concerned,  I  can  only  corroborate  my  former  state- 
ments !  as  to  their  existence  in  the  Calcarea,  as  well  as  in  reference  to  the  mode  of  their 
development.  I  have  observed  them  in  Leucosolenia  poterium  (?),  in  most  of  the 
Syconidse,  in  Leucilla  uter,  Leuconia  multiformis,  Leuconia  typica,  Leucetta  hceckeliana, 
Eilhardia  schulzei,  in  Sycon  arcticum  and  Leucilla  uter  together  with  Amphiblastulse. 
In  one  specimen  of  Leucosolenia  poterium  (?)  the  spermospores  were  pretty  numerous ; 
but  in  almost  all  cases  I  found  them  outside  the  walls  of  the  sponge,  close  to  the 
flagellated  cells.  I  was  not  able  to  account  for  this  strange  phenomenon,  till 
Dr.  Vosmaer  kindly  showed  me  this  spring  in  Naples  some  sections  with  spermospores 
made  from  an  Asconid  exceedingly  well  preserved.  As  the  observation  belongs  to 
Dr.  Vosmaer  and  not  to  me  I  cannot  here  enter  into  particulars ;  I  can  only  say  that 
what  I  have  seen  in  his  preparations  gives  a  very  simple  explanation  of  how  Prof. 
Hfeckel  arrived  at  his  statements2  as  to  the  endodermic  origin  of  the  spermospores.  Be 
that  as  it  may,  their  mesodermic  origin  is  beyond  all  doubt,  and,  apart  from  the 
Syconidas  and  Lenconidse,  I  found  in  one  case  in  the  same  Leucosolenia  poterium  (?)  one 
spermospore  lying  quite  obviously  in  the  mesoderm.  No  mistake  was  possible,  for  it 
was  found  in  a  spot  forming  a  common  meeting-point  of  several  branches  of  the 
colony,  so  that  the  mesoderm  appeared  in  the  section,  not  as  usually  happens  in  the 
Asconidse  as  a,  so  to  speak,  mathematical  line,  but  as  a  plane  of  comparatively  broad 
surface.  In  this  (PI.  III.  fig.  1),  as  well  as  in  other  instances,  a  thin  membrane  around 
the  spermospore  was  to  be  discerned  very  easily.  In  two  cases  this  membrane  had  a 
slight  thickening  upon  it  as  represented  in  the  figure  just  alluded  to,  which  I  am  inclined 
to  regard  as  corresponding  to  the  place  of  the  nucleus  of  the  covering  cell.  This 
supposition  will  appear  to  the  reader  very  natural  if  he  compare  the  picture  just  mentioned 
with  the  fig.  If,  PI.  VI.  representing  two  spermospores  of  Leucilla  uter.  The  few 
spermospores  I  was  able  to  discover  in  Leucetta  hceckeliana  were  found  lying,  not  in  the 
parenchyma,  but  in  the  cortex,  not  very  far,  however,  from  the  zone  of  the  flagellated 
chambers  (PI.  VIII.  fig.  2). 

It  is  a  very  interesting  fact  that  the  mode  of  development  of  the  spermospores,  as  I 
have  described  it  in  Sycandra  raphanus,  by  no  means  seems  to  be  confined  to  the  Class 
Calcarea.  I  have  also  found  the  same  in  a  horny  sponge  (an  Aplysinid),  and  I  shall 
return  to  the  matter  in  my  Report  on  the  Challenger  Keratose  Sponges ;  and  as  in  the 
form  just  mentioned  the  spermospores  are  also  very  small,  there  can — in  view  of 
F.    E.    Schulze's  statements   as  to  the  spermatogenesis  in  Aplysilla,3   Spongelia*  and 

1  Sitzungsb.  d.  math.-naturw.  CI.  d.  k.  Akad.  d.  Wiss.  Wien,  Bd.  lxxxvi.  p.  277,  1882. 

1  Kalkschwamme,  Bd.  i.  p.  150. 

3  Zeitschr.f.  wis*.  ZooL,  vol.  xxx.  p.  412,  1878.  *  Ibid.,  vol.  xxxii.  p.  145,  1879. 

(ZOOL.  CHALL.  EXP. — PART  XXIV. — 1883.)  Aa  5 
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Hircinia,1 — be  but  one  alternative  possible  :  either  the  physiological  explanation  I  have 
given2  of  the  existence  in  the  spermospores  of  a  covering  cell  is  really  right,  or,  if  the 
covering  cell  is  of  a  more  profound  morphological  signification,  it  ought  to  be  present  in 
the  spermospores  of  all  the  Sponges.  This  last  supposition  is,  of  course,  very  plausible ; 
I  must  add,  however,  that  hitherto  my  search  for  this  structure  in  Aplysilla  and  Halisarca 
has  proved  unsuccessful. 

1  Ibid.,  vol.  xxxiii.  p.  28,  1880.  s  hoc.  rit.,  p.  292. 


II.— DESCRIPTION   OF   SPECIES. 


Class  CALCAREA,  Bowerbank. 
Porifera  whose  skeleton  is  composed  of  calcareous  spicules. 

Order  HOMOCCELA,  Polejaeff. 

Calcarea  without  separate  flagellated  chambers,  the  whole  of  whose  inner  surface  is 
covered  with  flagellated  cells. 

Family  Asconid^e  (Ascones),  Hseckel. 

Of  the  characters  of  the  Order. 

» 

Leucosolenia,  Bowerbank. 

Of  the  characters  of  the  Family. 

Leucosolenia  poterivm  (?)  Haeckel,  sp.  (PI.  III.  figs.  1,  2). 

Ascetta  primordialis,  var.  poterium,  Hseckel,  Kalkschwamme,  Bd.  ii.  p.  1G. 
Clafhrina poterivm,  Ridley,  Proe.  Zool.  Soc.  Lond.,  1881,  p.  133. 

One  of  the  four  varieties  established  by  Prof.  Haackel  for  his  Ascetta  primordialis,  the 
variety  poterium  has  recently  been  elevated  by  Mr.  Ridley  to  the  rank  of  an  independent 
species.  In  this  course  Mr.  Ridley  was  supported  by  the  fact  that  the  sponge,  having 
been  previously  found  only  in  Australia,  was  also  dredged  in  the  year  1878  in  Tom  Bay, 
south-west  Chili,  and  proved,  furthermore,  to  be  constant  in  its  main  characters,  notwith- 
standing the  distance   between  these  two  localities.     As  properties  distinguishing  the 

Note. — The  technical  terms : — gastric,  subgnstric,  tubar,  subdermal,  and  dermal,  are  used  here  with  the  meanings 
applied  to  them  by  Hseckel  in  his  Kalkschwamme.  All  the  measurements  were  made  with  instruments  by  R.  Winkel, 
of  Gottingen.     The  specimens  were  examined  by  means  of  sections  stained  with  picro-carmine  and  monnted  in  Canada 

balsam.     The  indication  of  the  colour  refers  to  the  specimens  preserved  in  spirit. 
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form  in  question  from  Ascetta  primordialis,  H.,  Mr.  Ridley  states — 1,  that  the  minimum 
diameter  of  its  largest  spicule-rays  exceeds  0*02  mm. ;  and  2,  that  it  possesses  a.  special 
dermal  set  of  triradiate  spicules,  considerably  larger  than  those  subjacent  to  them. 

Now  I  have  numerous  specimens  from  the  Australian  coast,  all  of  which,  presenting 
the  auloplegma-form  and  being  provided  with  pseudostomata,  differ  from  Clathrina 
poterium,  R.,  only  in  one  important  character,  viz.,  the  presence  in  the  membrane  of 
the  pseudostome  of  sagittal,  occasionally  irregular  triradiate,  spicules,  of  the  size  of  the 
smaller  subdermal  spicules,  and  just  of  the  same  form  as  the  oscular  triradiate  spicules 
in  my  Leuconia  dura  (PL  VII.  fig.  7).  If  my  supposition  be  true,  and  if  such  triradiates 
were  wanting  in  the  Australian  specimens  examined  by  Prof.  Hseckel,  and  in  the 
American  ones  described  by  Mr.  Ridley — all  these  specimens  having  always  presented  the 
auloplegma-form — only  for  the  reason  that  the  delicate  pseudostomial  membrane 
was  torn  off  in  the  dredging, — the  species  Leiicosolenia  poterium  would  receive  still 
sharper  determination,  both  by  its  constancy  in  form  (auloplegma)  and  by  the  presence 
of  peculiar  triradiate  spicules  in  the  peristomial  membrane.  This  latter  character  I 
consider  to  be  particularly  important,  for  the  triradiate  spicules  in  question  I  find  in  all 
the  specimens  I  have  of  my  conjectural  Leucosolenia  poterium,  wdiile  with  respect  to  the 
special  dermal  set  of  larger  triradiate  spicules,  these  specimens  present  a  series  of  transition- 
forms,  beginning  with  those  whose  outer  spicules  are  almost  of  the  same  size  as  those 
of  the  interior  of  the  colony,  and  ending  with  forms  whose  dermal  triradiate  spicules  are, 
each  ray,  0"3  mm.  long,  and  0'035  mm.  in  diameter;  in  all  these  cases  the  rays  of  the  sub- 
dermal  spicules,  in  accordance  with  Prof.  Hseckel's  statements,  being  0'12  to  0"18  mm.  long, 
and  0-006  to  0-01  thick.     Some  subdermal  spicules  show  an  incipient  fourth  ray. 

I  found  in  the  specimens  neither  ova  nor  larvae,  and  the  spermospores,  sparsely 
scattered  here  and  there,  were  the  only  generative  elements  I  observed  in  the  examination 
(PI.  III.  figs.  1  and  2). 

Colour. — White  and  yellowish. 

Habitat.— Station  163,  AprU  4,  1874;  lat.,  36°  56'  S.,  long.,  150°  30'  E.  ;  off  Two- 
fold Bay,  Australia;  depth,  120  fathoms,. 

Leucosolenia  lamarckii,  Hseckel,  sp. 

Ascaltis  lamarckii,  Haeckel,  Kalkschwamrne,  Ed.  ii.  p.  60. 

The  two  specimens  of  this  species  were  found  attached  side  by  side  to  an  alga,  both 
presenting  the  auloplegma-form,  and  each  being  provided  with  a  pseudostome.  The 
larger  specimen  has  rounded  angles,  the  smaller  is  an  oval  cylinder ;  the  longitudinal  axis 
of  the  larger  attains  a  length  of  9  mm.,  that  of  the  smaller  one  does  not  exceed  5  mm. 
The  measurements  of  the  spicules  agree  with  those  of  Hseckel  for  his  Ascaltis  lamarckii, 
var.    agassizii;  all  the  spicules,  however — not   only  the  larger  triradiate — showing  a 
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tendency  towards  sagittal  differentiation,  and  the  rays  of  the  larger  triradiate  spicules 
being  of  still  greater  dimensions  and  rather  stouter.  They  attain  the  length  of  0"5  mm. 
with  a  diameter  of  0'06  mm.  I  do  not  think  that  these  differences  would  justify  the  estab- 
lishment of  a  new  variety. 

Hitherto  Leucosolenia  lamarckii  has  been  found  only  in  the  Atlantic  ;  its  distribution 
is  now  extended  into  the  Pacific. 

Colour. — White. 

Habitat. — Station  163a,  June  3,  1874  ;  off  Port  Jackson,  Australia;  depth  30  to  35 
fathoms ;  rock. 


Leucosolenia  blanca,  Miklucho-Maclay,  sp.  (PI.  I.  fig.  2;  PL  III.  fig.  3). 

Guancha  blanca,  Miklucho-Maclay,  Jenaische  Zeitschr.,  Bd.  iv.  p.  220,  1868. 
Aseetta  blanca,  Hseckel,  Kalschwaimno,  Bd.  ii.  p.  38. 

No  auloplegma-forms  of  Leucosolenia  blanca  had  previously  been  observed  with 
well-developed  peduncle.  Miklucho-Maclay  (loc.  cit.,  p.  223)  states  that  the  Sponge  can 
occasionally  sink  down  instead  of  growing  upright,  and  extend  upon  the  ground  in  the 
form  of  a  bolster.  Such  bolster-like  specimens  are  the  only  colonies  presenting  the 
auloplegma-form,  but  their  peduncles  become  rudimentary.  Now  both  the  specimens 
of  this  species  collected  by  the  Challenger,  although  without  any  trace  of  the  osculum,  are 
provided  with  a  peduncle  one  and  a  half  times  as  long  as  the  longitudinal  axis  of  the 
colony  itself.  Taking  into  consideration  that  the  specimens  observed  by  Miklucho  were 
found  in  shallow  water,  whde  those  of  the  Challenger  Expedition,  on  the  contrary,  were 
dredged  up  from  the  depth  of  450  fathoms,  and  further,  that  while  no  colonial  specimens 
of  Miklucho-Maclay  exceeded  3  to  4  mm.  in  length,  and  1"5  to  2'5  mm.  in  diameter,  the  larger 
Challenger  specimen  is  25  mm.  long,  with  a  broadest  diameter  of  15  mm. ;  taking  all  this 
into  consideration,  I  think  it  very  probable  that  the  typical  Leucosolenia  blanca  belongs 
to  the  comparatively  deep-water  forms.  If  this  could  be  proved,  the  possession  of  a 
solid  peduncle  might  be  used  as  a  generic  character,  and  a  new  genus,  GuancJia,  estab- 
lished  amongst  the  Asconidse.  This  conjectural  genus  would  consist  of  Leucosolenia  blanca, 
presenting  a  transition  form  to  the  sessile  Asconidse,  of  the  species  described  by 
Metschnikoff,1  and  characterised  by  the  horn-shaped  triradiate  spicules  in  the  peduncle, 
and  of  my  Leucosolenia  challengeri. 

Future  investigations  will  decide  the  question,  and  meanwhile  I  establish  for  my  two 
specimens  a  third  variety  with  the  following  diagnosis : — 

Leucosolenia  blanca,  var.  bathybia  (PI.  I.  fig.  2). — Basal  ray  of  the  triradiate  spicules 
not  more  than  1'2  to  1*5  times  as  long  as  lateral  rays. 

1  Spongiologische  Studies,  Zeitschr.  f.  wiss.  ZooiL,  Bd.  xxxii.  p.  361,  1879. 
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As  I  remarked  before,  the  peduncle  is  solid,  the  endodermic  cavities  of  the  adjacent 
tubes  not  extending  deeper  than  its  superior  part.  Its  cellular  elements  consist  of  amoeboid 
cells,  distinguished  by  very  large  granules  (PI.  III.  fig.  3) ;  there  are  also  amongst  them 
common  amoeboid  cells,  such,  for  instance,  as  F.  E.  Schulze  1  describes  in  Sycandra 
ra/phanus.  The  same  elements  are  also  to  be  found  in  the  mesoderm  of  the  tubes,  but 
much  more  sparsely  than  in  the  peduncle.  The  outer  epithelium  of  the  tubes  proved  also 
to  be  coarse-grained  ;  that  of  the  peduncle  could  not  be  discerned.  I  regard  these 
coarse-grained  mesodermic  cells  as  carrying  nutritious  elements,  and  explain  their 
predominence  in  the  peduncle  by  its  solidity. 

The  larger  Challenger  specimen  is  represented  in  PI.  I.  fig.  2. 

To  the  habitat  of  Leucosolenia  blanca,  as  given  by  Hseckel  (loc.  cit.,  p.  39),  must  be 
added  the  Mediterranean  Sea.  The  Sponge  has  been  found  in  the  Gulf  of  Naples 
(Vosmaer 2),  and  there  are  also  at  the  Institute  in  Graz  some  specimens  from  the  Adriatic. 

Colour. — Pale  yellowish. 

Habitat.— Station  75,  July  2,  1873;  lat.  38°  37'  N.,  long.  28°  30'  W.;  off  the 
Azores;  depth,  450  fathoms;  sand. 


Leucosolenia  challengeri,  n.  sp.  (PI.  I.  fig.  1  ;  PI.  III.  fig.  4). 

This  form  can  be  distinguished  from  other  species  of  Ascetta,  in  the  sense  of  Hseckel, 
by  the  presence  of  a  special  set  of  triradiate  spicules  covering  the  outer  surface  of 
the  colony,  these  spicules  being  all  sagittal,  while  the  triradiate  spicules  of  the  interior 
are  all  regular.  The  only  specimen  I  find  in  the  Challenger  collection  presents  the 
soleniscus-form,  the  diameter  of  the  tubes,  i.e.,  individuals  of  the  colony,  varying  from 
0-3  to  0'8  mm. ;  the  pseudopores  are  still  narrower,  rarely  exceeding  0"28  mm.  in  diameter; 
the  oscula,  sparsely  scattered  here  and  there,  possess  the  same  dimensions,  or  are  rather 
larger.  The  whole  forms  an  irregularly  oval  body  30  mm.  long  and  20  mm.  broad  in  its 
thickest  part,  presenting  a  compact  web  of  minute  tubes  and  terminating  in  a  short 
(2  mm.)  peduncle.  This  latter  is  solid,  at  least  in  its  interior  part,  and  so  far  as  the  state 
of  preservation  permits  one  to  judge,  contains  cellular  elements  like  those  in  the  peduncle 
of  Leucosolenia  blanca. 


Skeleton. — Two    forms    of    spicules    are  to    be    distinguished, — regular   and  sagittal 
triradiate. 

The  regular  spicules  are  very  like  those  of  Leucosolenia  coriacea,  John.,  var.  multicavata,  H. 
(Kalkschwamme,  Bd.  ii.  p.  25) ;  their  rays  (018  mm.  long)  are  slender  (16  to  20  times 

1  Ueb.  d.  Bau.  u.  Entw.  v.  Sycandra  raplianus,  Zeitschr.f.  vriss.,  Zool,  Bd.  xxv.,  Suppl.  p.  253,  1875. 

5  Voorloopig  berigt  omtrent  h.  onderzoek  aande  Nederl.  werktafel  in  li.  Zool.  St.  te  Napels,  Haag,  1881,  p.  5. 
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as  long  as  thick),  cylindrical,  with  rounded  ends ;  the  basal  ray  is  sometimes  rather 
longer  than  the  lateral ;  some  of  them  show  an  incipient  fourth  apical  ray. 
The  sagittal  triradiate  spicules  are  on  an  average  of  the  same  size  as  the  regular ;  their  rays, 
compared  with  those  of  the  latter,  are  more  conical,  although  there  is  no  want  of 
intermediate  stages.  They  are  inconstant  in  their  outlines.  With  some  of  them  the 
irregularity  consists  only  in  their  not  being  flat,  the  point  of  meeting  of  the  rays  not 
lying  in  the  same  plane  as  their  ends,  the  basal  ray  being  in  this  case  either  of  the 
length  of  the  lateral  rays  or  rather  longer ;  but  such  a  form  is  comparatively  rare.  The 
greater  part  also  show  variation  in  their  angles,  the  angle  formed  by  the  basal  and  each  of 
the  lateral  rays  varying  from  120°  to  92° ;  the  length  of  the  basal  ray  is  in  this  case 
variable  (0'12  to  025  mm.) ;  it  is  either  straight  or  undulating,  the  lateral  rays  being  horn- 
shaped,  and  curved  more  or  less  one  towards  the  other. 

There  exists  also  on  the  outer  surface  of  the  colony  another  constituent  part  of  the 
dermal  set,  namely,  large  regular  triradiate  spicules,  each  ray  attaining  a  length  of  0'8 
mm.,  and  a  diameter  of  O06  mm.;  but  these  spicules  are  so  extremely  rare,  that  they  are  of  no 
consequence  for  systematic  purposes. 

Colour.  — Yellowish. 

Habitat.— Station   186,  September    8,    1874;    lat.    10°  30'    S.,  long.    142°    18'  E.  ; 
Cape  York,  Australia ;  depth,  8  fathoms  ;  coral  sand. 


Order  HETEROCXELA,  Polejaeff. 

Calcarea  with  separate  flagellated  chambers  lined  with  flagellated  cells,  the  remaining 
parts  of  the  inner  surface  being  covered  with  pavement-epithelium. 


Family  Syconid^e  (Sycones),  Hseckel. 

Heteroccela  whose  large  cylindrical  flagellated  chambers  (tubi  radiates,  auctorum), 
show  a  radial  disposition  with  respect  to  the  central  cavity,  communicating  with  it 
directly  without  the  mediation  of  any  exhalent  canals. 


Sycon,  Risso. 

Syconidae  with  articulated  tubar  skeleton,  with  radial  tubes  either  quite  free  or,  if 
grown  together,  united  in  such  a  manner  that  the  individuality  of  every  tube  may  be 
easily  discerned,  owing  to  the  absence  of  any  independent  cortex. 
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Sycon  raphanus,  0.  Schmidt. 

Sycon  raphanus,  0.  Schmidt,  Spong.  d.  adriatisch.  Meeres,  Bd.  i.  p.  14,  1862. 
Sycandra  raphanus,  Hreckel,  Kalkschwamme,  Bd.  ii.  p.  312. 

There  are  amongst  the  Challenger  SyconicUe  two  specimens  which  I  determine  as 
Sycon  raphanus,  var.  tergestinum,  H.,  their  skeleton  presenting  no  difference  from 
that  of  the  variety  just  named,  and  the  chief  specific  character  of  Sycon  raphanus, 
i.e.,  the  slenderness  of  the  subgastric  triradiate  spicules  in  comparison  with  other 
spicules  of  the  skeleton,  being  expressed  very  clearly.  Most  of  these  slender  spicules 
are  clearly  triradiate,  some  of  them  are  provided  with  a  short  apical  ray,  rarely 
exceeding  0"05  mm.  in  length.  This  is,  however,  no  special  character  of  the  Challenger 
specimens ;  I  have  also  observed  it  in  those  from  the  Adriatic,  and  think  it  to  be 
common  to  the  whole  species.     Both  the  specimens  proved  to  be  full  of  Amphiblastulse. 

Coloxir. — Pale  yellowish. 

Habitat. — Station  135,  October  16,  1873.  Island  of  Tristan  da  Cunha.  Depth,  60  to 
90  fathoms;  rock,  shells.  Station  209,  January  22,  1875  ;  lat.  10°  10'  N.,  long.  123° 
55'  E.  ;  Philippine  Islands  ;  depth,  95  to  100  fathoms ;  mud. 


Sycon  arcticum,  Hseckel,  sp.  (PI.  III.  fig.  5). 

Sycandra  arctica,  Haaekel,  Kalkschwamme,  Bd.  ii.  p.  353. 

Sycon  arcticum  can  be  easily  distinguished  from  all  other  species  of  the  genus  by  the 
equal  size  of  its  tubar,  gastric,  and  subgastric  spicules,  by  their  slenderness,  and  by  the 
circumstance  that  most  of  the  tubar  spicules  are  not  triradiate  but  quadriradiate,  with  a 
more  or  less  developed  apical  ray. 

There  is  also,  according  to  Hseckel,  another  more  important  distinction,  viz.,  the 
absence  of  the  intercanals  ;  but  we  have  already  seen  that  this  is  erroneous.  The  inter- 
canals  are  in  Sycon  arcticum,  as  in  every  Sycon,  in  their  usual  places,  and  their  course 
is  represented  on  PI.  III.  fig.  5.  Both  the  Challenger  specimens  of  the  species,  one  from 
the  Philippine  Islands,  the  other  from  the  Bermuda  Islands,  must  be  determined  as 
var.  maximum,  H.  I  did  not  find  any  generative  elements  in  the  former;  but,  on  the 
contrary,  the  specimen  from  the  Bermuda  Islands  proved  to  be  full  of  larvae  (Amphi- 
blastulse) and  spermospores. 

Sycon  arcticum  has  hitherto  been  considered  to  be  an  exclusively  arctic  sponge  ;  its 
distribution  must  now  be  extended  southwards,  but  it  is  to  be  noticed  that  while  its 
arctic  forms  belong  to  the  largest  of  the  Syconidse,  their  body  reaching  50  mm.  in  length 
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(Haeckel),  neither  of  the  Challenger  specimens  exceeds  18  mm.,  including  the  collar 
fringed  by  fine  linear  acerate  spicules  4  mm.  in  length. 

Colour. — White  and  yellowish. 

Habitat. — Station  36,  April  23,  1873;  off  Bermudas;  depth,  32  fathoms;  mud. 
Station  209,  January  22,  1875;  lat.  10°  10'  N.,  long.  123°  55'  E.  ;  Philippine  Islands; 
depth,  95  to  100  fathoms  ;  mud. 


Sycon  arboreum,  Haackel,  sp.  (PI.  I.  fig.  4). 

Sycandra  arborea,  Haeckel,  Kalkscliwamme,  Bd.  ii.  p.  331. 

There  are  four  specimens  of  this  Sponge  in  the  Challenger  collection,  each  presenting 
a  colony  of  9  to  13  individuals  (PI.  I.  fig.  4).  The  measurements  of  the  spicules  agree 
with  those  of  Haeckel,  the  only  .differences  being  the  length  of  the  apical  ray  of  the 
gastric  cpiadriradiate  spicules,  which,  usually  exceeding  the  extreme  length  of  0'08  mm. 
given  by  Haeckel,  not  seldom  reaches  0"25  mm.,  and  the  length  of  the  acerate  spicules 
of  the  collar,  which  are  never  longer  than  1  mm.,  and  often  still  shorter  (0"5  to  I  mm.). 
The  specimens  were  not  particularly  well  preserved,  but  nevertheless,  strange  to  say,  the 
epithelium  of  the  outer  surface  could  be  discerned  more  perfectly  than  I  had  ever  seen 
it  before,  even  by  the  aid  of  the  osmic  acid  and  gold  methods.  Accordingly,  the  course 
of  the  intercanals  could  be  studied  very  easily,  and  I  must  state  that  the  intercanals  and 
the  radial  tubes  of  Sycon  arboreum,  as  well  as  those  of  Sycon  elegans,  Sycon  raphanus, 
Sycon  quadrangulatum,  &c,  are  by  no  means  regular  enough  to  admit  of  their  geometric 
outlines  being  utilised  for  systematic  purposes  (Haeckel '),  much  less  for  the  subdivision 
of  the  genus  into  sub-genera.  Moreover,  such  a  subdivision  is  unnecessary,  for  all  the 
species  of  Sycon  hitherto  described  can  be  very  easily  distinguished  one  from  another 
by  means  of  other  characters. 

The  Challenger  specimens  of  Sycon  arboreum,  like  those  examined  by  Hasckel,  are 
all  from  the  southern  or  eastern  coast  of  Australia. 

Colour. — Dirty  yellowish. 

Habitat. — Station  162,  April  2,  1874;  off  East  Moncceur  Island,  Bass  Strait,  Australia; 
depth,  38  to  40  fathoms ;  sand. 

Grantia,  Fleming. 

Syconidae  with  articulated  tubar  skeleton,  with  radial  tubes  which  have  lost  every 
trace  of  individuality,  owing  to  the  existence  of  a  thin,  yet  quite  independent,  cortex, 
its  skeleton  consisting  principally  of  triradiate  spicules. 

1  Kalkschwamme,  Bd.  ii.  p.  290. 
(zool.  CHALL.  EXP. — pakt  xxiv. — 1883.)  Aa  6 
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Grantia  tuberosa,  n.  sp.  (PL  I.  fig.  6;  PL  III.  figs.  6-13). 

This  Sponge  differs  from  all  other  species  of  the  genus  by  its  large  acerate  spicules, 
which  sometimes  stand  perpendicularly  to  the  surface  of  the  Sponge,  but  usually  turn 
down  into  the  parenchyma,  not  only  piercing  it  in  an  oblique  direction,  but  also — and  this 
is  very  often  the  case — lying  parallel  to  the  outer  surface,  and  thus  either  perpendicularly 
to  the  longitudinal  axis  of  the  Sponge,  or  parallel  to  it,  or  formingjwith  it  a  more  or  less  acute 
angle.  This  is  a  very  interesting  fact,  for  it  indicates  how  a  cortex  of  acerate  spicules 
longitudinally  disposed, — the  chief  character  of  the  genus  Ute — might  have  taken  origin. 

The  species  is  represented  in  the  Challenger  collection  by  a  complete  specimen  and 
some  fragments.  The  first  is  of  tubular  form  with  extended  base,  15  mm.  long  and 
6  mm.  broad  in  the  middle ;  the  thickness  of  the  walls  reaches  1  mm.,  the  diameter  of 
the  osculum  2"25  mm.  On  one  side  of  the  outer  surface  are  to  be  seen  two  nodular  pro- 
minences, perpendicular  to  the  longitudinal  axis  of  the  Sponge — probably  incompletely 
developed  gemmae.  Such  a  transverse  gemmation  has  been  also  observed  in  Amphoriscus 
stauridia  (Hseckel 1).  The  outer  surface  is  smooth,  the  inner  surface  slightly  roughened 
by  the  apical  rays  of  the  gastric  quadriradiate  spicules.  The  radial  tubes  are  irregular 
in  their  outlines,  and  show  a  tendency  to  ramify ;  the  tubar  pores  are  in  this  species 
larger  and  more  numerous  than  I  have  ever  seen  them ;  the  disposition  of  the  tubar 
spicules  is  not  so  regular  as  is  usually  the  case  in  the  tubes  with  articulated  skeleton. 

Skeleton. — The  skeleton  consists  of  gastric  quadriradiate,  of  subgastric  triradiate  or 
quadriradiate,  of  tubar  triradiate,  of  large  acerate,  of  minute  cortical  acerate,  and  of  cortical 
sagittal  and  irregular  triradiate  spicules. 

Gastric  quadriradiate  spicules. — All  the  rays  of  the  same  diameter  (O012  mm.),  tapering  from 
the  base  to  sharp  points ;  basal  ray  straight,  often  rather  shorter  than  lateral  rays,  these 
latter  being  on  an  average  0-3  mm.  long;  lateral  rays  smooth,  either  straight  or  slightly 
curved,  forming  with  basal  ray  an  angle  of  about  115°;  apical  ray  curved,  rarely  longer 
than  O08  mm. 

Subgastric  triradiate  spicules. — All  the  rays  of  the  same  diameter  (0-02  mm.);  basal  ray  straight, 
tapering  from  the  base  to  a  sharp  point,  reaching  0'38  mm.  in  length,  forming  with  each 
of  the  lateral  rays  an  angle  of  about  110°;  lateral  rays  sharp-pointed,  curved,  often 
undulating,  either  lying  in  the  same  plane  with  basal  ray  or  forming  with  one  another  an 
angle  varying  from  180°  to  165°.  Many  of  the  subgastric  triradiate  spicules  are  provided 
with  embryonal  fourth  rays,  occasionally  reaching  O04  mm.  in  length,  but  half  as  thick  as 
the  other  rays. 

Tuhar  triradiate  spicules. — All  the  rays  sharp-pointed,  of  the  same  diameter  (O02  mm.),  lying 
in  the  same  plane ;  basal  ray  straight,  its  length  varying  from  0*12  to  028  mm. ;  lateral 
rays  curved  outwards,  often  undulating,  025  mm.  long,  each  forming  with  basal  ray  an 
angle  varying  from  112°  to  130°. 

1  KaLkschwamme,  Bd.  ii.  p.  246. 
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Large  accratc  spicules. — Either  straight  or  slightly  curved,  spindle-shaped,  tapering  from  the 
middle  to  a  sharp  point  at  either  end,  reaching  1*2  mm.  in  length  and  O065  mm.  in 
diameter. 

Minute  acerate  spicules. — Of  the  same  form  as  the  large  acerate  spicules,  on  an  average  0'05 
mm.  long  and  0'0025  mm.  thick ;  scattered  without  any  order  in  heaps,  or  isolated 
amongst  the  cortical  triradiate  spicules. 

Sagittal  triradiate  spicules  of  the  cortex. — Lateral  rays  smooth,  sharp-pointed,  either  straight 
or  slightly  curved,  either  inwards  or  outwards,  forming  with  the  basal  ray  an  angle 
varying  from  90°  to  100°;  01  to  0"3  mm.  long,  the  proportion  between  the  length  and 
the  thickness  varying  from  20  : 1  to  35  : 1 ;  basal  ray  straight,  tapering  from  the  base  to  a 
sharp  point,  three  to  five  times  as  short  and  usually  twice  as  thin  as  the  lateral  rays. 

Irregular  triradiate  spicules  of  the  cortex. — All  the  rays  approximately  of  the  same  size, 
reaching  0'07  mm.  in  length,  0-003  mm.  in  diameter.  Too  rare  to  be  of  any  systematic 
importance. 

Colon  r.  —White. 

Habitat. — Off  St.  Vincent,  Cape  de  Verde  Islands  ;  July,  1873. 

Ute,  O.  Schmidt. 

Syconidse,  the  skeleton  of  whose  strongly  developed  cortex  consists  principally  of  large 
acerate  spicules  lying  in  several  layers  parallel  to  the  outer  surface  of  the  Sponge. 

Ute  argentea,  n.  sp.  (PI.  I.  fig.  3  ;  PI.  IV.  fig.  3  ;  PL  V.  fig.  la-lp). 

There  is  in  the  Challenger  collection  only  one  specimen  of  this  species  ;  it  presents  an 
elongated  tube,  40  mm.  long,  with  a  diameter  of  3  mm.,  becoming  rather  narrower  at 
either  end.  The  thickness  of  the  walls  does  not  exceed  0*5  mm.,  that  of  the  cortex 
reaches  0"25  mm.;  the  outer  surface  is  smooth,  the  inner  slightly  roughened  by  the  apical 
rays  of  the  gastric  quadriradiate  spicules.  The  specimen  is  bare-mouthed,  and  like  the 
second  species  of  the  genus,  Ute  glabra,  distinguished  by  the  silvery  lustre  of  its  outer 
surface.  The  radial  tubes  are  of  cylindrical  form  ;  their  course,  as  well  as  that  of  the 
intercanals,  can  be  seen  on  PI.  IV.  fig.  3.  The  tubar  skeleton  is  non-articulated,  and  this 
is  the.  chief  character  differentiating  Ute  argentea  from  Ute  glabra. 

Skeleton. — The  skeleton  of  Ute  argentea  is  so  very  complicated,  that  I  prefer  to 
describe  it  in  separate  divisions  as  follows  : — 

Skeleton  of  the  gastric  surface. — This  consists  of  an  outer  layer  of  quadriradiate,  of  an  inner  layer 
of  quadriradiate  or  triradiate,  and  of  minute  acerate  spicules,  scattered  amongst  those  just  mentioned 
without  any  regular  order. 

Outer  quadriradiate  spiicules. — Basal  and  lateral  rays  straight,  sharply  or  rather  bluntly  pointed, 
all  of  the  same  diameter  (0'01  mm.),  and  usually  of  the  same  length  (0-25  mm.  on  an 
average);  basal  ray  forming  with   each   of  lateral  rays  an   angle   of  115°;  apical  ray 
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curved,  tapering  from  the  base  to  a  sharp  point,  reaching  015  mm.  in  length  with  a 
diameter  of  0-01  (PL  V.  fig.  Id). 
In  a  a-  quadriradiate  spicules. — Basal  ray  straight,  tapering  from  base  to  sharp  point,  usually  rather 
thinner  than  lateral  rays,  forming  with  each  of  them  an  angle  of  about  100°,  length  incon- 
stant, varying  from  01S  mm.  to  0"5  mm.;  lateral  rays  curved  inwards,  tapering  from  the  base 
to  sharp  points,  reaching  0-3  mm.  in  length,  0-0125  mm.  in  diameter;  most  of  them  are  truly 
quadriradiate,  their  apical  ray  being  occasionally  longer  (0-2  mm.)  than  that  of  the  outer 
quadriradiate  spicules ;  its  length  is,  however,  variable,  and  there  are  amongst  the  inner 
quadriradiate  spicules  others  with  a  merely  embryonal  apical  ray,  and  even  quite  deprived 
of  it  (PL  V.  figs,  le,  If). 

Minute  acerate  spicules. — Straight  or  slightly  curved,  spindle-shaped,  tapering  from  the  centre  to  a 
sharp  point  at  either  extremity,  usually  01  mm.  long,  0-002  mm.  in  diameter. 

Skeleton  of  the  radial  tubes. — The  tubar  skeleton  consists  of  subgastric  triradiate  spicules,  reaching 
with  their  centrifugally  directed  basal  ray  the  zone  of  the  cortical  acerate  spicules,  of  tubar  acerate 
spicules  lying  parallel  to  the  baeal  ray  just  mentioned,  and  of  tubar  quadriradiate  spicules  scattered 
here  and  there  at  the  bottom  of  the  radial  tubes. 

Subgastric  triradiate  spicules. — All  rays  of  the  same  thickness  (0-013  mm.) ;  basal  ray  straight, 
tapering  from  the  base  to  a  sharp  point,  its  average  length  0-3  mm. ;  lateral  rays  slightly 
curved  inwards,  forming  with  basal  ray  an  angle  varying  from  100°  to  110°,  rarely  exceed- 
ing 015  mm.  in  length  (PL  V.  6g.  1  a). 

Tubar  quadriradiate  spicules. — All  rays  in  different  planes,  lateral  rays  forming  one  curve, 
basal  and  apical  rays  another;  basal  ray  bluntly  pointed,  cylindrical,  0'0025  mm.  thick, 
rarely  longer  than  0-003  mm. ;  lateral  rays  straight  or  slightly  curved,  tapering  from  the 
base  to  sharp  points,  each  forming  with  basal  ray  an  angle  of  about  110°,  reaching  0'05 
mm.  in  length,  with  a  diameter  of  0'002  ;  apical  ray  slightly  curved,  sharp-pointed,  of  the 
same  diameter  as  lateral  rays,  but  usually  three  times  shorter  (PL  V.  fig.  Iff). 

Tubar  acerate  spieides. — Straight  or  slightly  curved,  tapering  from  the  centre  to  sharp  points, 
rarely  longer  than  0'3  mm.,  with  a  diameter  of  0-005. 

Skeleton  of  the  cortex. — The  skeleton  of  the  cortex  consists  of  large  spindle-shaped  acerate,  of 
minute  acerate,  and  of  sagittal  triradiate  spicules,  with  the  basal  ray  directed  towards  the  closed  end 
of  the  Sponge. 

Large  acerate  spieides  straight  or  slightly  curved,  tapering  from  the  centre  to  a  sharp  point  at 
either  end ;  length  varying  from  1  to  3  mm.,  diameter  from  0-05  to  012  mm. 

Minute  acerate  spicules.—  Like  those  of  the  gastric  surface  spindle-shaped,  straight,  or  slightly 
curved,  tapering  from  the  centre  to  the  sharp  points;  rarely  exceeding  015  mm.  in 
length,  and  0-0028  mm.  in  diameter. 

Sagittal  triradiate  spieides.— Basal  ray  smooth,  either  of  cylindrical  form  or  tapering  from  the 
base  to  a  sharp  point,  reaching  075  mm.  in  length,  with  a  diameter  of  0005  ;  lateral 
rays  sharp-pointed,  forming  with  basal  ray  an  angle  of  112°,  either  straight  or  more 
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frequently  slightly  curved,  usually  inwards,  twice  as  thick  as  basal  ray;  length  inconstant, 
varying  from  0'025  mm.  to  0"12  mm. 

Colour. — White. 

Habitat— Station  163,  April  4,  1874  ;  lat.  36°  56'  S.,  long.  150°  30'  E.  ;  depth,  120 
fathoms  ;  off  Twofold  Bay,  Australia. 

Heteropegma,  n.  gen. 

Syconidse  with  articulated  tubar  skeleton,  the  supporting  skeleton  of  whose  strongly 
developed  cortex  consists  of  triradiate  and  quadriradiate  spicules,  quite  different  in  size 
from  those  of  the  parenchyma. 

Heteropegma  nodus  gordii,  n.  sp.  (PI.  I.  fig.  7 ;  PI.  IV.  figs.  la-Id). 

This  species,  represented  in  the  Challenger  collection  by  two  specimens,  forms  colonies 
of  a  rather  Asconoid  appearance.  The  tubes,  sometimes  standing  vertically,  sometimes 
lying  horizontally,  ramify  and  interlace,  thus  constituting  a  kind  of  knot  in  which  neither 
beginning  nor  end  can  be  discerned.  The  individuality  of  the  tubes  is  expressed  only  by 
oscula,  these  latter  being  naked.  In  one  specimen,  from  Australia,  the  oscula  are  numer- 
ous, while,  if  present  at  all,  they  seem  to  be  much  more  scanty  in  the  other,  from 
Bermudas.  It  must  be  said,  however,  that  this  latter  specimen  was  quite  crushed  and 
crumpled. 

The  size  of  the  oscula  is  inconstant,  varying  from  0'25  to  1  mm.  in  diameter.  Both 
the  surfaces  are  rough.  The  average  thickness  of  the  walls  is  1  mm.,  the  diameter  of  the 
inner  cavity  1  mm.  in  the  Australian  specimen,  2  mm.  in  that  from  Bermudas.  The  radial 
tubes  are  of  irregular  outline,  and  show  a  great  tendency  to  ramify  (PL  IV.  fig.  la). 

The  specimen  from  Bermudas  proved  to  be  sterile  ;  but  in  the  radial  tubes  of  that 
from  Australia  I  found  some  Amphiblastulse. 

Skeleton. — The  skeleton  consists  of  minute  tubar  and  gastric  quadriradiate,  of  much 
larger  triradiate  and  quadriradiate  cortical,  and  of  triradiate  oscular,  spicules. 

Skeleton  of  tlie  parenchyma. — The  typical  modifications  of  the  tubar  and  gastric  quadriradiates 
are  represented  on  PL  IV.  fig.  la  ;  there  are  also  amongst  them  triradiate  spicules  of  the 
same  outlines  and  size,  but  they  are  not  numerous.  The  tubar  quadriradiate  spicules  are 
regular,  their  rays  either  tapering  from  the  base  to  a  sharp  point,  or  of  cylindrical  form 
with  truncated  ends  ;  in  both  cases  the  proportion  between  the  length  and  the  thickness  of 
the  rays  at  their  base  remaining  the  same  (30  : 1),  their  length  being  O'OC  mm.,  their 
diameter  0-002  mm.  These  regular  spicules  of  the  radial  tubes  are  connected  by  all 
possible  intermediate  stages  with  sagittal  and  irregular  quadriradiate  spicules  supporting 
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the  inner  surface.  Constant  as  to  the  thickness  of  their  rays,  only  near  the  osculum  ex- 
ceeding 0-002  mm.,  the  gastric  quadriradiate  spicules  vary  extremely  with  regard  to  the 
comparative  length  of  the  rays,  as  well  as  with  regard  to  their  form  and  their  angles.  The 
apical  rays,  which,  in  the  tubar  quadriradiates  do  not  exceed  the  length  of  the  facial  rays, 
and  are  often  still  shorter,  grow  much  longer  in  the  gastric  quadriradiate  spicules,  and  near 
the  oscular  part  of  the  tube  attain  0-18  mm.  in  length,  0-005  mm.  in  diameter,  the  corre- 
sponding facial  rays  rarely  exceeding  the  length  of  0'06  mm.,  the  lateral  rays  remaining 
of  the  same  diameter  (0-005  mm.),  the  basal  ray  growing  rather  thinner. 

Skeleton  of  the  cortex. — The  triradiate  and  quadriradiate  spicules  of  the  cortex  are  regular,  their 
rays  sharp-pointed,  more  or  less  stout,  the  proportion  between  their  length  and  thickness 
varying  from  6  : 1  to  12  :1.  With  respect  to  their  dimensions,  the  quadriradiate  are  con- 
nected with  the  triradiate  spicules  by  intermediate  stages ;  the  length  of  the  rays  of  the 
quadriradiate  reaching  1  mm.,  that  of  the  rays  of  the  triradiate  not  exceeding  0-6  mm. 
These  spicules  lie  apart  from  the  centripetally  directed  apical  ray  of  the  quadriradiate 
spicules,  parallel  to  the  outer  surface,  but  the  direction  of  their  basal  rays  is  variable. 

Skeleton  of  the  osculum, — The  skeleton  of  the  border  of  the  oscular  circle  consists  exclusively  of 
rectangular  sagittal  triradiate  spicules,  marked  out  by  their  horn-shaped  lateral  rays,  lying 
parallel  to  the  line  of  the  border.  Their  size  is  extremely  inconstant,  the  length  of  the 
rays  varying  from  0'05  to  0'25  mm.,  and  the  proportion  between  the  length  and  the  thick- 
ness from  10  : 1  to  20 : 1  The  comparative  length  of  the  basal  ray  is  also  variable ;  in 
most  cases,  however,  this  ray  is  shorter  and  rather  thinner  than  the  lateral. 

Colour. — Yellowish-grey. 

Habitat. — Station  36,  April  23,  1873,  off  Bermudas ;  depth,  32  fathoms;  mud. 
Station  186,  September  8,  1874  ;  lat.  10°  30'  S.,  long.  142°  18'  E.  ;  Cape  York,  Aus- 
tralia ;  depth,  8  fathoms  ;  coral  sand. 

Amphoriscus,  Hseckel. 

Syconidse  with  non-articulated  tubar  skeleton,  the  supporting  spicules  of  whose  com- 
paratively thin  cortex  are  either  triradiate  or  quadriradiate,  or  both  triradiate  and 
quadriradiate  together. 


Amphoriscus  poculum,  n.  sp.  (PI.  IV.  fig.  4 ;  PI.  V.  figs.  2a-2f). 

The  single  specimen  representing  this  species  in  the  Challenger  collection  is  of  tubular 
elongated  form,  36  mm.  long.  4  mm.  broad  in  its  middle  and  superior  part ;  towards  the 
closed  end  the  tube  becomes  rather  narrower.  The  individual  is  bare-mouthed;  the 
outer  and  inner  surfaces  are  slightly  roughened  by  the  cortical  and  gastric  triradiate 
spicules  respectively  ;  the  average  thickness  of  the  walls  does  not  exceed  0'6  mm. 


REPORT  ON  THE   CALCAREA.  47 

From  the  species  showing  the  closest  relation  to  it,  Amjihoriscus  poculum  can  be 
distinguished  by  the  following  characters : — firomAmphoriscus  stauridia  (Sycetta  stauridia, 
H.,  Kalkschwamrue,  Bd.  ii.  p.  245),  by  the  presence  of  acerate  spicules ;  by  the 
sagittal  dermal  and  gastric  triradiate  spicules,  the  corresponding  ones  in  Amphoriscus 
stauridia  being  regular  ;  by  the  irregular  subdermal  triradiate  spicules,  which  are  sagittal 
in  Amphoriscus  stauridia.  From  Amphoriscus  sycilloides  (Sycortis  sycilloides,  Schuffner1) 
it  is  distinguished  by  the  presence  of  acerate  spicules  in  the  body  of  the  Sponge  itself, 
which  occur  in  Amphoriscus  sycilloides  only  in  the  peristome  ;  by  the  sagittal  subgastric 
triradiate  spicules,  these  being  irregular  in  Amphoriscus  sycilloides;  and  by  the  form  of  the 
dermal  and  gastric  triradiate  spicules. 

Skeleton. — -The  skeleton  consists  of  gastric  triradiate,  of  subgastric  triradiate,  of 
subdermal  triradiate,  of  dermal  triradiate  and  of  acerate  spicules. 

Gastric  triradiate  spicules. — Sagittal ;  all  rays  in  the  same  plane,  and  of  the  same  diameter 
(0-015  mm.) ;  basal  ray  straight,  tapering  from  the  base  to  a  sharp  point,  length  incon- 
stant, usually  one  and  a  half  times  as  long  as  lateral  rays,  often  much  shorter;  lateral 
rays  curved  outwards,  cylindrical,  either  sharply  or  rather  bluntly  pointed,  each  forming 
with  basal  ray  an  angle  of  about  110°,  0'25  mm.  long  on  the  average. 

Subyastric  triradiate  spicules. — Sagittal ;  all  rays  of  the  same  diameter  (0-02  mm.) ;  basal  ray 
straight,  tapering  from  the  base  to  a  sharp  point,  usual  length  0'3S  to  0*45  mm ;  lateral 
rays  sharp-pointed,  curved,  often  angularly  bent  in  their  middle  or  basal  part,  rarely 
exceeding  0-275  mm.  in  length,  forming  with  each  other  an  angle  varying  from  170°  to 
140°,  and  with  the  basal  ray  an  angle  varying  from  100°  to  120°. 

Subdermal  triradiate  spicules. — Irregular ;  all  rays  usually  of  the  same  thickness  (0-015  mm.), 
but  of  different  lengths,  lying  in  the  same  plane ;  basal  ray  straight,  tapering  from  the 
base  to  a  sharp  point,  rarely  exceeding  0-l  mm.  in  length,  occasionally  rather  thinner 
than  lateral  rays,  forming  with  each  of  these  latter  an  angle  of  about  120° ;  lateral  rays 
curved  forwards,  sharp-pointed,  of  different  lengths,  the  longer,  directed  centripetally, 
reaching  0-35  mm.,  often,  however,  considerably  shorter,  scarcely  longer  than  the  shorter 
lateral  ray,  the  length  of  which  varies  from  0-12  to  015  mm.  The  reasons  which  led  me 
to  regard  the  centripetally  directed  ray  as  one  of  the  laterals  are  expounded  in  the 
morphological  part  of  this  memoir  (p.  18). 

Dermal  triradiate  spicules. — Sagittal ;  all  rays  of  the  same  diameter  (0'02  mm.),  usually  sharp- 
pointed  ;  basal  ray  straight,  length  inconstant,  not  exceeding  0425  mm.;  lateral  rays 
curved,  each  forming  with  basal  ray  an  angle  of  about  120° ;  average  length,  0-25  mm. 

Acerate  spicules. — Usually  spindle-shaped,  often  lanceolate,  sharp-pointed ;  the  lanceolate 
straight,  the  spindle-shaped  either  straight  or  slightly  curved ;  attaining  a  length  of  1 
mm.,  and  a  diameter  of  0-05  mm.;  a  few  much  shorter  and  stouter,  the  proportion  between  the 
length  and  the  thickness  being  G  :  1.     Sparsely  scattered  in  the  parenchyma,  their  free 

1  Jmaischc  Zritschr.,  Bd.  .\i.  p.  420,  1877. 
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ends  projecting  from  the  outer  surface  being  usually  broken  off;  piercing  the  wall  per- 
pendicularly to  the  longitudinal  axis  of  the  Sponge. 

Colour. — Pale-yellowish. 

Habitat. — Station  163a,  June  3,  1874  ;  off  Port  Jackson,  Australia;  depth,  30  to  35 
fathoms  ;  rock. 

Amphoriscus  elongatus,  n.  sp.  (PL  IV.  fig.  5  ;  PL  V.  figs,  in-ie). 

This  species  is  represented  in  the  Challenger  collection  by  one  specimen  in  the  form 
of  an  elongated  tube,  50  mm.  long.,  3'5  mm.  broad,  growing  rather  narrower  towards  the 
lower  end ;  near  its  free  end  the  Sponge  divides  into  two  tubes,  standing  close  together, 
and  each  terminating  with  a  naked  osculum.  The  outer  surface  is  roughened  by  the 
cortical  spicules,  the  inner  surface  is  similarly  roughened  by  the  apical  rays  of  the  gastric 
cpuadriradiate  spicules.  The  thickness  of  the  walls  does  not  exceed  0"6  mm.  By  its 
subdermal  quadriradiate  spicules  the  species  can  be  distinguished  from  Amphoriscus 
glacialis  (Sycaltis  glacialis,  H.),  the  corresponding  spicules  in  the  form  just  named  being 
triradiate ;  the  subgastrie  triradiate  spicules  differentiate  this  form  from  Amphoriscus 
oviparus,  urna,  chrysalis,  &c,  the  corresponding  spicules  being  represented  in  these 
latter  species  by  quadriradiate  ones. 

The  important  anatomical  peculiarity  of  Amphoriscus  elongatus,  namely,  the 
tendency  of  the  radial  tubes  to  meet  in  threes,  in  fours,  or  in  larger  numbers  around  the 
same  shallow  invagination  of  the  gastric  cavity,  is  represented  on  PL  IV.  fig.  5. 

Skeleton. — The  skeleton  consists  of  gastric  quadriradiate,  of  subgastrie  triradiate,  of 
subdermal  quadriradiate,  of  dermal  triradiate,  and  of  minute  dermal  acerate  spicules, 
sparsely  scattered  in  the  cortex  perpendicularly  to  the  outer  surface  of  the  Sponge. 

Gastric  quadriradiate  spicules. — All  rays  of  the  same  diameter  (O016-0-02  mm.),  either  sharply 
or  bluntly  pointed ;  basal  ray  straight,  reaching  0*45  mm.  in  length,  forming  with  each 
lateral  ray  an  angle  varying  from  115°  to  122° ;  lateral  rays  either  straight  or  slightly  curved 
inwards,  usual  length  0-25  mm.;  apical  ray  stout,  curved,  its  length  not  exceeding  0"18  mm. 

Suogastric  triradiate  spicules. — Sagittal ;  rays  of  the  same  dimensions  and  showing  the  same 
variations  with  regard  to  their  angles  as  those  of  the  corresponding  spicules  in  Amphor- 
iscus poculum ,  the  sole  distinction  concerning  the  form  of  the  lateral  rays,  these  latter 
being  not  angularly  curved  but  undulating.  In  accordance  with  the  strong  development 
of  the  subdermal  quadriradiate  spicules,  the  subgastrie  ones  are  not  numerous,  and 
show  a  tendency  to  grow  smaller  and  thinner. 

Subdermal  quadriradiate  spicules. — Sagittal;  all  rays  sharp-pointed,  usually  of  the  same  dimen- 
sions, their  average  length  being  0-6  mm.  and  diameter  0-07  mm.;  basal  ray — occasionally 
rather  shorter  than  lateral  rays — straight ;  lateral  rays  slightly  curved  inwards,  each 
forming  with  basal  ray  an  angle  of  about  118° ;  apical  ray  straight,  either  of  the  length  of 
facial  rays  or  rather  longer. 
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Dermal  triradiate  spicules. — Basal  ray  straight,  tapering  from  base  to  sharp  point,  with  a, 
diameter  of  0015  mm,;  length  inconstant,  not  exceeding  0'45  mm.;  lateral  rays  straight, 
cylindrical,  rarely  longer  than  025  mm., one  and  a  half  times  as  thick  as  basal  ray,  each 
forming  with  this  latter  an  angle  of  about  115°. 

Dermal  acerate  spicules. — Slender,  spindle-like,  altiining  a  length  of  0*1  mm.  and  a  diameter  of 
0-0025  mm. 

Colour. — Pale  yellowish. 

Habitat— Station    145,   December   27,    1873;    lat.    4G°   40'  S.,    long.    37°    50'  E.; 
off  Prince  Edward  Islands;  depth,  310  and  150  fathoms. 


Amphoriscus flamma,  n.  sp.  (PI.  I.  fig.  5  ;  PI.  V.  figs.  3a~3g). 

The  species  is  represented  in  the  collection  by  a  colony  of  twenty  tubular  individuals, 
almost  all  of  which  are  turned  towards  the  same  side,  the  whole  producing  the  effect  of 
the  many  tongued  flame  of  a  wood  fire  blown  by  the  wind  from  the  vertical  direction. 
Each  individual  is  provided  with  an  osculum  fringed  by  fine  linear  acerate  spicules.  The 
outer  surface  of  the  tubes  is  bristly,  the  inner  surface  is  roughened  by  the  apical  rays  of 
the  gastric  quadriradiate  spicules.  The  diameter  of  the  tubes  is  in  different  individuals 
of  different  sizes,  varying  from  3  to  7  mm.  The  average  thickness  of  the  walls  is  1  mm. 
The  form  to  which  Amphoriscus  Jiamma  shows  the  closest  relation  is  Amphoriscus 
poculum,  but  the  presence  of  quadriradiate,  the  number  of  acerate,  and  the  larger  size  of 
tlie  subgastric  and  subdermal  triradiate  spicules  necessitate  the  establishment  of  a  new 
species. 

Skeleton. — The  skeleton  consists  of  gastric  quadriradiate,  of  subgastric  triradiate,  of 
subdermal  triradiate,  of  dermal  triradiate,  and  of  stout  acerate  spicules,  piercing  centri- 
petally  the  wall  of  the  Sponge,  and  projecting  from  the  outer,  often  also  from  the  inner, 
surface,  as  well  as  of  fine  acerate  spicules  of  the  osculum. 

Gastric  quadriradiate  spicules. — Basal  ray  straight,  either  sharply  or  bluntly  pointed,  015  to  0-25 
mm.  long,  forming  with  each  of  the  lateral  rays  an  angle  of  about  125° ;  lateral  rays 
curved  outwards,  of  cylindrical  form,  length  varying  from  0'3  to  0-45  mm.;  apical  ray 
curved,  0-15  mm.  long  or  less,  usually  sharply,  not  seldom  bluntly  pointed,  like  the  lateral 
rays  0-01-0'0125  mm.  thick,  the  basal  ray  being  either  of  the  diameter  of  the  other  rays 
or  rather  thicker. 

Subdermal  triradiate  spicides. — Of  the  same  form  as  the  corresponding  spicules  in  Amphoriscus 
poculum,  but  of  different  dimensions ;  all  rays  of  the  same  diameter  (0'03  mm.)  ;  average 
length : — basal  ray  0-28  mm.,  shorter  lateral  ray  038  mm.,  longer  lateral  ray  0-5  mm. 

Subgastric  triradiate  spicules. — Just  of  the  same  form  as  the  subgastric  triradiate  spicules  in 
Amphoriscus  elongatus,  but  of  larger  size  ;  basal  ray  reaching  0-7  mm.,  lateral  rays  0'36  mm. 
in  length,  and  0'045  mm.  in  diameter.     Some  are  provided  with  a  rudimentary  fourth  ray. 

(ZOOL.    CHALL.    EXP. — PART    XXIV. 1883.)  Ail  7 
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Dermal  triradiatt  spicules.— Sagittal ;  all  rays  of  the  same  diameter,  the  proportion  between 
the  length  and  the  thickness  varying  from  10 : 1  to  18  : 1  ;  lateral  rays  curved  forwards, 
reaching  0-5  mm.  in  length,  each  forming  with  basal  ray  an  angle  of  about  120° ;  basal 
ray  straight,  its  length  not  exceeding  that  of  lateral  rays,  usually  still  shorter. 

Stout  acerati  spicules.— Either  spindle-shaped  or  of  irregular  form  (PI.  V.  fig.  3e);  straight  or 
slightly  curved,  some  reaching  over  2  mm.  in  length,  with  a  diameter  of  01  mm.,  most 
not  exceeding  1  mm.  in  length  and  0-06  mm.  in  diameter. 

Fine  aeerate  spicules  of  the  peristome. — 2  mm.  and  above  in  length  and  0*0025  mm.  in  diameter, 
occasionally  still  thinner,  sharp-pointed  at  both  ends,  the  free  end  being,  however,  broken 
off  in  most  cases. 

Colour. — White. 

Habitat. — Bahia  ;  shallow  water. 

Anamixilla,  n.  gen. 

Syconicte  without  any  special  tubar  skeleton,  the  supporting  spicules  of  the 
parenchyma  disposed  in  it  like  those  in  the  Leuconidae ;  in  most  cases,  however,  more  or 
less  parallel  to  the  outer  surface.1 

Anamixilla  torresi,  n.  sp.  (PL  IV.  figs.  2«-2c). 

The  single  specimen  of  Anamixilla  torresi  of  the  Challenger  collection  presents  a 
colony  of  tubular  individuals  of  similar  aspect  to  Amphoriscus  fiamma ;  some  individuals 
are  bare-mouthed,  some  mouthless.  The  thickness  of  different  individuals  varies  from 
1  to  9  mm. ;  the  width  of  the  walls  is  more  constant,  reaching  1  mm.  on  the  average. 
The  inner  surface  is  slightly  roughened  by  the  apical  rays  of  the  gastric  quadriradiate,  the 
outer  surface  in  a  still  higher  degree  roughened  by  the  cortical  triradiate  spicules. 

Skeleton. — The  skeleton  consists  of  gastric  quadriradiate,  of  gastric  triradiate,  of  sub- 
gastric  triradiate,  of  parenchymal  triradiate,  and  of  dermal  triradiate  spicules. 

ic  quadrira  liaii  spicules. — All  rays  of  the  same  diameter  (0-02  mm.) ;  basal  ray  straight, 
either  sharply  or  bluntly  pointed,  of  conical  form,  length  varying  from  0-16  to  04  mm., 
occasionally  rather  thicker  than  lateral  rays,  forming  with  each  of  these  an  angle  of  about 
115' ;  lateral  rays  curved  outwards,  often  slightly  undulating,  tapering  from  the  base  to 
a  sharp  point,  usual  length  035  to  0-4  mm. ;  apical  ray  curved,  sharply  pointed,  its  length 
not  exceeding  0-06  mm. 

Gastric  triradiate  spicules. — Piays  smooth,  tapering  from  the  base  to  sharp  points,  reaching 
04  mm.  in  length,  with  a  diameter  of  0-015  mm. ;  basal  ray  straight,  lateral  rays  slightly 

1  With  the  exception  of  the  snbgastrie  triradiate  spicules,  disposed  like  those  in  the  genus  Amphoriscus,  if  these 
he  not  an  exclusive  attribute  of  the  only  species  of  the  genus  hitherto  known,  Anwm  '  cilia  torresi. 
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curved  inwards,  each  forming  with  basal  ray  an  angle  of  about  110°;  some  of  them  are 
provided  with  embryonic  apical  rays,  reaching  occasionally  02  to  0-3  mm.  in  length. 

Subgastric  triradiate  spicules. — Sagittal ;  lateral  rays  either  lying  in  the  same  plane  or  formin" 
with  one  another  an  angle  varying  from  180°  to  140° ;  all  rays  of  the  same  diameter, 
varying  from  0-02  to  0'05  mm. ;  basal  ray  straight,  tapering  from  the  base  to  a  sharp 
point,  reaching  0'S  mm.  in  length  ;  lateral  rays  curved,  often  undulating,  usually  half  as 
long  as  basal  ray,  often  of  the  same  length,  occasionally  even  longer,  not  exceeding, 
however,  0-8  mm. 

Triradiate  spicules  of  the  parenchyma. — Either  quite  regular,  or  showing  a  slight  tendency 
to  sagittal  differentiation ;  rays  sharply  pointed,  maximum  size  about  1  mm.,  diameter 
varying  from  01  to  0"125  mm. 

Dermal  triradiate  spicules. — Regular,  more  slender  than  the  triradiate  ones  just  described ; 
rays  either  tapering  from  the  base  to  sharp  points  or  of  cylindrical  form ;  average  size 
of  the  rays  0-3  mm.  in  length  by  O02  mm.  in  diameter. 

Colour. — Pale  yellowish. 

Habitat. — Torres  Strait,  Australia,  September  7,  1874  ;  depth,  3  to  11  fathoms. 


Family  Leuconid^e  (Leucones)  Hseckel. 

Heteroccela,  whose  usually  round  flagellated  chambers  communicate  with  the  central 
cavity  not  immediately  but  by  means  of  its  more  or  less  deep  lateral  invaginations 
(exhalent  canals),  the  corresponding  opening  of  the  flagellated  chambers  being  of  less 
diameter  than  that  of  the  subjacent  exhalent  canals ;  with  quite  irregular  disposition  of 
the  spicules  in  the  parenchyma. 

Leucilla,  Hagckel  (sensu  mutato). 

Leuconidse  with  flagellated  chambers  of  an  elongated,  cylindrical  form,  recalling  that 
of  the  radial  tubes  of  the  Syconidse,  with  the  skeleton  of  the  parenchyma  bearing  traces 
of  a  certain  regularity  in  the  arrangement  of  its  constituent  parts,  owing  to  the  disposition 
of  the  subgastric  and  subdermal  spicules  directly  opposite  to  each  other. 

Leucilla  eonnexiva,  n.  sp.  (PL  VI.  figs,  la-le). 

I  can  give  but  little  information  with  regard  to  the  external  shape  of  this  species. 
There  is  not  in  the  Challenger  collection  one  complete  specimen  of  this  interesting  form, 
but  only  some  fragments  which  have  fortunately  proved  quite  fit  for  anatomical 
examination.  Both  the  surfaces  are  rather  rough  ;  the  thickness  of  the  walls  is  about 
0"8  mm.  ;  the  disposition  of  the  openings  of  the  exhalent  canals  is  far  from  being  so 


52  THE  VOYAGE  OF  H.M.S.    CHALLENGER. 

regular  as  that  of  the  gastric  openings  of  the  radial  tubes.  The  internal  structure  can  be 
seen  on  PI.  VI.  fig.  la,  but  it  must  be  noticed  that,  occasionally,  the  exhalent  canals,  like 
those  in  Leucilla  uter,  n.  sp.,  give  origin  to  secondary  lateral  invaginations. 

Skeleton. — The  skeleton    consists   of  gastric    triradiate,  of  subgastric   triradiate,  of 
triradiate  spicules  of  the  parenchyma,  of  subdermal  and  dermal  triradiate  spicules. 

Gastric  triradiate  spicules. — All  rays  more  or  less  cylindrical ;  basal  ray  straight,  thinner  than 
lateral  rays,  average  size  0"325  by  O015  mm. ;  lateral  rays  either  straight  or  slightly 
curved  outwards,  each  forming  with  basal  ray  an  angle  of  about  110°;  size  0-2  to  0\325 
by  0-02  mm. 

Subgastric  triradiate  spicules. — Sagittal ;  all  rays  of  the  same  diameter  of  0-028  mm. ;  basal 
ray  straight,  tapering  from  the  base  to  a  sharp  point,  reaching  0-55  mm.  iu  length,  forming 
with  each  of  the  lateral  rays  an  angle  varying  from  110°  to  120°;  lateral  rays  sharp- 
pointed,  slightly  undulating,  rarely  longer  than  0'3  mm.,  forming  with  each  other  an  angle 
varying  from  170°  to  145°. 

Triradiate  spiades  of  the  parenchyma. — All  rays  of  the  same  diameter,  not  exceeding  0'0-to 
mm.,  usually  sharp-pointed  ;  basal  ray  straight,  forming  with  each  of  the  lateral  rays  an 
angle  varying  from  115°  to  120°,  length  inconstant,  not  exceeding  04  mm.;  lateral  rays 
either  straight  or  slightly  curved,  often  undulating,  attaining  a  length  of  0-5  mm.,  forming 
with  one  another  an  angle  varying  from  180°  to  150" ;  not  numerous,  more  or  less 
imitating  in  their  disposition  the  subgastric  triradiate  spicules. 

Subdermal  triradiate  spieides. — In  general  of  the  same  form  as  the  corresponding  spicules  in 
Amphoriscus poculum  and  Amphoriscus  elongatus.  All  rays  of  the  same  diameter  (0-02-0'025 
mm.),  sharp-pointed ;  basal  ray  straight,  rarely  longer  than  0-18  mm.,  forming  with  the 
longer  lateral  ray  an  angle  of  about  110°,  with  the  shorter  of  about  118°;  lateral  rays 
curved  outwards,  the  shorter  often  undulating,  its  length  not  exceeding  0-2  mm.,  the 
longer  curved  only  at  its  base,  almost  straight  further  on,  attaining  a  length  of  0-4  mm. 
These  spicules  are  disposed  in  such  a  manner  that  the  angle  formed  by  the  basal  ray  and 
the  shorter  of  the  lateral  rays  is  turned  to  the  outer  surface,  the  longer  lateral  ray  beiug 
directed  centripetally. 

Dermal  triradiate  spicules. — More  or  less  stout,  the  proportion  between  the  length  and  the 
thickness  of  the  rays  varying  from  7  : 1  to  12  : 1,  some  almost  regular,  all  rays  being  of  the 
same  length,  not  exceeding  0-8  mm.,  and  their  angles  of  120° ;  most  either  sagittal  or 
irregular,  the  deviations  consisting  either  in  the  differentiation  of  the  plane  of  the  ends  of 
the  rays  and  that  of  their  crossing,  or  in  the  unequal  length  of  the  rays,  or  iu  the  sagittal 
differentiation  of  the  angles  formed  by  basal  and  lateral  rays,  these  angles  varying  from 
120°  to  125°,  and  the  corresponding  lateral  rays  growing  rather  curved  outwards. 

Colour. — Dirty  yellowish. 

Habitat.— Station  209,  January  22,  1875  ;  lat.  10°  10'  N.,  long.  123°  55'  E.; Philip- 
pine Islands;   depth,  95  to  100  fathoms;  mud. 
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Leucilla  liter,  n.  sp.  (PL  VI.  figs.  2«-2/). 

From  Leucilla  connexiva,  the  form  I  am  about  to  describe  can  be  distinguished  by  its 
subdermal  quadriradiate  spicules,  and  by  the  absence  of  special  cortical  spicules,  the 
function  of  these  latter  being  performed  by  the  facial  rays  of  the  quadriradiate  spicules 
just  mentioned.  The  main  character  differentiating  Leucilla  titer  from  Leucilla  amphora, 
H.,  and  Leucilla  capsula,  H.,  consists  in  the  presence  of  the  subgastric  triradiate  spicules, 
the  corresponding  ones  being  in  these  latter  forms  quadriradiate  (Kalkschwamme,  Bd.  ii. 
p.  132,  and  p.  134). 

The  external  form  of  this  Sponge  is  variable  ;  the  specimen  from  the  Bermudas  is  of 
irregular  outline,  presenting  a  sack  10  mm.  wide  at  the  bottom,  and  8  mm.  broad  at  the 
free  end,  the  length  of  the  longitudinal  axis  being  12  mm.  Both  the  specimens  from  the 
Philippine  Islands  are  of  tubular  elongated  form,  growing  narrower  towards  both  ends,  the 
smaller  specimen  (the  size  of  the  larger  could  not  be  measured,  its  lower  end  having  been 
broken  off)  reaching  a  length  of  60  mm.  with  a  maximum  diameter  of  7  mm.,  that  of  the 
larger  specimen  being  13  mm.  The  Avails  of  this  latter  are  2  mm.  thick,  those  of  the 
smaller  specimen  1  mm.,  those  of  the  specimen  from  the  Bermudas  1*5  mm.  In  all  these 
specimens  the  outer  surface  is  roughened  by  the  cortical  spicules,  the  inner  surface  bristly, 
owing  to  the  apical  rays  of  the  gastric  quadriradiate  spicules,  curved  as  usual  towards  the 
free  end  of  the  Sponge. 

The  specimen  from  the  Bermudas  was  found  to  contain  spermospores,  and  more  or 
less  developed  larvae  (Amphiblastulse). 

Skeleton. — The  skeleton  consists  of  gastric  quadriradiate,  of  subgastric  triradiate, 
of  parenchymal  quadriradiate,  of  dermal  quadriradiate  spicules  (not  differing  with  regard 
to  their  form  and  size  from  those  of  the  parenchyma),  and  of  fine  dermal  acerate  spicules. 

Gastric  quadriradiate  spicules. — Sagittal ;  all  rays  of  the  same  diameter  (0-02  mm.  on  an 
average),  more  or  less  sharply  pointed  ;  basal  ray  straight,  length  inconstant,  varying 
from  0'25  to  0'35  mm.,  forming  with  each  of  the  lateral  rays  an  angle  of  about 
110°;  lateral  rays  curved  outwards,  reaching  a  length  of  0'4  mm.;  apical  ray  curved, 
half  as  long  as  lateral  rays.  Towards  the  osculum  these  quadriradiate  spicules  grow 
smaller  (lateral  rays  0"3  mm.  long,  with  a  diameter  of  O0125  mm.),  the  concave  lateral 
rays  becoming  straight  and  convex. 

Subgastric  triradiate  spicules. — Sagittal,  of  the  form  of  the  corresponding  spicules  in  Lenril/n 
connexiva,  but  marked  out  by  a  great  variability  in  the  absolute  and  relative  length  of 
their  rays;  all  rays  sharp-pointed  and  of  the  same  diameter,  the  proportion  between 
their  length  and  thickness  varying  from  12  : 1  to  20  : 1;  length,  as  above  mentioned,  incon- 
stant, not  exceeding,  however,  06  mm.  in  basal,  and  0-42  mm.  in  lateral  rays ;  some  are 
provided  with  a  rudimentary  fourth  apical  ray. 

Quadriradiate  spicules  of  the  parenchyma  and  dermis. — All  rays  of  the  same  diameter, 
rarely   exceeding   0-05   mm.;    facial   rays   usually   of    the   same   length,   varying   from 
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ol  (rarely  shorter)  to  Of,  mm.;  basal  ray  straight,  tapering  from  the  base  to  an  approxi- 
mately sharp  point,  forming  with  each  of  the  lateral  rays  an  angle  of  105°  to  110°;  lateral 
rays  either  straight  or  slightly  curved  inwards,  sharp-pointed;  apical  ray  straight,  taper- 
ing  from  the  base  to  a  sharp  point,  never  projecting  from  the  inner  surface,  length 
varying  from  0'4  to  1/2  mm. 
Dermal  acerate  spicules.— Straight,  fine,  linear,  sharp-pointed,  surface  smooth,  length  not 
exceeding  04  mm.,  with  a  diameter  of  0-0025  rum, ;  not  numerous  ;  projecting  from  the 
outer  surface. 

Colour. — White  and  yellowish. 

Habitat. — Station  36,  April  23,  1873;  off  Bermudas;  depth,  32  fathoms.  Station 
209,  January  22,  1875  ;  lat.  10°  10'  N.,  long.  123°  55'  E.  ;  Philippine  Islands  ;  depth,  95 
to  100  fathoms. 

Leuconia,  Bowerbank. 
Leuconidse  with  an  irregular  disposition  of  the  spicules  of  the  parenchyma  through- 
out ;  with  roundish  flagellated  chambers. 

Leuconia  multiformis,  n.  sp.  (PI.  I.  fig.  8;  PI.  II.  fig.  1;  PL  VI.  figs.  3a-3c; 
PI.  VII.  figs,  la-lh). 

There  are  in  the  Challenger  collection  more  than  fifteen  specimens,  which,  however 
different  with  regard  to  their  external  shape,  are  to  be  all  referred  to  this  species ;  two 
of  the   most  typical  representatives  may  be  seen  drawn  in  their  natural  size  on  PI.  I. 
fig.  8,  and  PI.  II.  fig.  1.     The  chief  character  distinguishing  this  form  from  all  the  species 
of  Leuconia   hitherto  known — so  far  at  least  as  the  existing  descriptions  permit  us  to 
form  a  judgment — is  to  be  found  in  its  subgastric  triradiate  spicules,  which  are  of  the 
same  shape  as  those  in  Amphoriscus  and  Leucilla.     It  is  for  the  last  time  that  we  meet 
with  this  interesting  shape,  and  here  in  Leuconia   multiformis  they  are   in  most  cases 
so    slender,  in  comparison  with  other  constituent  parts  of  the  skeleton  of  the  paren- 
chyma, that  their  phylogenetic  signification  seems  to  be  beyond  all  doubt.      At  any 
rate,  together  with  peculiarities  in  form  and  size  of  other  spicules  of  the  skeleton,  they 
present  a  character  allowing  of  a  distinct  definition  of  the  species. 

According  to  the  greater  or  less  predominance  of  the  large  acerate,  and  to  the  presence 
or  absence  of  minute  acerate  spicules,  I  subdivide  the  species  into  three  varieties  with 
the  following  diagnoses  : — 

Leuconia  multiformis,  var.  yoliaih. 

Outer  surface  naked,  acerate  spicules  either  not  projecting  at  all  from  the  cortex  or 
standing  isolated  at  greater  or  less  distances  from  one  another.  On  the  gastric  surface 
triradiate  spicules  more  numerous  than  quadriradiate. 
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Leuconia  multiformis,  var.  ca/pillata. 

Outer  surface  fur-like  ;  osculum  usually  fringed  with  fine  linear  acerate  spicules  ; 
gastric  skeleton  consisting  mainly  of  the  quadriradiate  form. 

Leuconia  multiformis,  var.  amorpha. 

Gastric  skeleton,  besides  triradiate  and  quadriradiate,  consisting  also  of  minute 
acerate,  spicules,  sometimes  lying  isolated,  sometimes  filling  all  the  interstices  between 
the  triradiate  and  quadriradiate  spicules  just  mentioned.  Outer  surface  more  or  less 
bristly.  The  minute  acerate  spicules  are  occasionally  to  be  found  in  the  parenchyma 
and  on  the  outer  surface  too. 

One  of  the  specimens  belonging  to  the  variety  goliath  attains  a  length  of  233  mm., 
and  is  the  largest  calcareous  sponge  hitherto  known.  The  external  form  of  the  varieties 
goliath  and  capillata  is  that  of  an  elongated  tube;  the  specimens  of  the  variety  amorpha 
in  the  collection  are  of  irregular  outline,  rather  sac-like.  The  varieties  amorpha  and 
goliath  are  from  Bermudas,  the  variety  capillata  from  Zebu. 

Skeleton. — The  skeleton  consists  of  gastric  quadriradiate  and  triradiate,  of  subgastric 
triradiate,  of  quadriradiate  and  triradiate  spicules  belonging  to  the  parenchyma,  of 
dermal  triradiate,  of  large  acerate,  of  minute  acerate,  and  of  fine  linear  acerate  spicules 
of  the  peristome. 

Gastric  quadriradiate  and  triradiate  spicules. — Basal  ray  straight,  tapering  from  the  base  to  a 
sharp  point,  usually  half  as  long  as  lateral  rays,  with  a  diameter  of  002  mm.;  lateral 
rays  slightly  curved  inwards,  of  rather  cylindrical  form,  yet  sharply  pointed,  each  forming 
with  basal  ray  an  angle  of  100°  to  105°,  average  size  0-45  by  0-015  mm. ;  apical  ray  of  the 
same  thickness  (0015  mm.),  curved,  sharply  pointed,  length  varying  from  0  to  015  mm. 

Sutgastric  triradiate  spicules — Sagittal;  all  rays  of  the  same  average  diameter  (0-035  mm.), 
smooth,  tapering  from  the  base  to  an  approximately  sharp  point ;  basal  ray  straight, 
its  length  not  exceeding  0"75  mm.;  lateral  rays  undulating,  forming  with  each  other  an 
angle  varying  from  180°  to  150°,  rarely  exceeding  045  mm.  in  length. 

Quadriradiate  spicules  of  the  parenchyma. — To  be  found  only  in  the  walls  of  the  exhalent 
canals,  too  rare  to  be  of  any  systematic  significance ;  usually  of  the  form  and  size  of 
gastric  quadriradiate  spicules,  sometimes  twice  as  long  and  thick,  with  lateral  rays  curved 
outwards;  this  latter  form  is  connected  with  the  common  gastric  quadriradiate  by  inter- 
mediate stages. 

Triradiate  spicules  of  the  parenchyma. — All  rays  of  the  same  average  diameter  (0'065  mm.), 
either  lying  in  the  same  plane  throughout  their  whole  length  or  bent  in  such  a  manner 
that  the  plane  of  the  junction  of  the  rays  is  different  from  that  of  their  ends ; 
sharp-pointed,  rarely  longer  than  0*7  mm.,  the  comparative  length  of  basal  ray  being 
slightly  inconstant ;  some  quite  regular,  the  greater  part  sagittal,  the  angle  formed  by 
basal  and  each  of  lateral  rays  varying  from  120°  to  110°.     There  are  also  in  the  paren- 
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chynia  spicules  of  approximately  the  same  dimensions,  characterised  by  a  rudiment  of 
the  fourth  ray,  by  the  undulating  lateral  rays,  and  by  the  comparative  length  of  the  basal 
ray  -twice  as  long  as  the  lateral.  I  cannot  decide  whether  these  are  modified  triradiate 
spicules  of  the  parenchyma  or  of  the  subgastric  region,  or  quadriradiate  spicules  of  the 
parenchyma  grown  considerably  larger.     They  are  not  numerous. 

Dermal  triradiate  spicules. — Sagittal;  all  rays  in  the  same  plane,  either  rather  cylindrical 
or  tapering  from  the  base  to  a  sharp  point ;  basal  ray  straight,  lateral  rays  curved  out- 
wards, each  forming  with  basal  ray  an  angle  of  about  120°;  absolute  length  very  variable, 
in  most  cases  lateral  rays  0'4  mm. ;  basal  ray  03  to  04  mm.,  the  proportion  between  the 
length  and  the  thickness  of  the  rays  being  20  : 1. 

Large  acerate  spicules. — Usually  not  longer  than  6  mm.,  occasionally  reaching  10  mm.  (var. 
goliath — immediately  under  the  osculum,  projecting  from  the  inner  surface),  with  n 
diameter  never  exceeding  0-05  mm.;  either  spindle-shaped,  tapering  at  either  end  from  the 
centre  to  a  sharp  point,  or  lanceolate ;  occasionally  of  irregular  outlines,  one  end  being 
sharp-pointed,  the  other  truncated  or  irregularly  spherical. 

Linear  acerate  spicules  of  the  peristome. — Attaining  a  length  of  over  5  mm.,  with  a  diameter  of 
O'OOo  mm.,  either  straight  or  slightly  curved. 

Minute  acerate  spicules. — Spindle-shaped,  tapering  from  centre  to  sharp  points,  rarely  exceeding 
0125  mm.  in  length,  and  0'0025  mm.  in  diameter. 

Colour. — White,  cream-white,  and  dirty  yellowish. 

Habitat. — Station  36,  April  23,  1873,  off  Bermudas;  depth,  32  fathoms;  mud. 
Station  209,  January  22,  1875  ;  lat.  10°  10'  N.,  long.  123°  55'  E.  ;  Philippine  Islands; 
depth,  95  to  100  fathoms  ;  mud. 


Leuconkt  typica,  n.  sp.  (PI.  VII.  figs.  2a-2c). 

The  three  specimens  representing  this  species  in  the  Challenger  collection  are  to  be 
referred  to  two  varieties  with  the  following  diagnoses  : — 

Leuconia  typica,  var.  tuba :  tubular,  gastric  cavity  narrow  elongated ;  apical  rays  of 
gastric  quadriradiate  spicules  not  longer  than  0'06  mm.,  usually  still  shorter  ;  fine  linear 
acerate  spicules  reaching  0-3  mm.  in  length. 

Leuconia  typica,  var.  massa  :  lumpy,  stout,  massive,  the  longitudinal  axis  shorter  than 
the  transverse  ;  gastric  cavity  considerably  reduced,  calyciform ;  apical  rays  of  gastric 
quadriradiate  reaching  0'1  mm.  in  length  ;  fine  acerate  spicules  not  longer  than  0-15  mm. 

Both  the  specimens  of  the  variety  tuba  are  25  mm.  long,  the  average  thickness  of  the 
walls  being  3  mm.     The  specimen  of  the  variety  massa  is  8  mm.  high,  18  mm.  broad  at  its 
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lower  end,  and  the  average  thickness  of  its  walls  reaches  5  mm.  In  both  varieties  the  outer 
and  inner  surfaces  are  rough.  In  its  spiculation  the  species  shows  a  close  relation  both  to 
Leaconia  multiformis  and  to  Leuconia  caminus  (Leucandra  caminus  H.),  but  still  the 
differences  are  considerable.  The  main  character  separating  the  form  in  question  from 
Leuconia  multiformis  is  the  absence  of  sagittal  subgastric  triradiate  spicules;  by  its 
distinctly  sagittal  dermal  triradiate  spicules  the  species  can  be  also  very  easily  dis- 
tinguised  from  Leuconia  caminus. 

The  round  flagellated  chambers  in  this  species  have  particularly  regular  outlines,  and 
are  smaller  than  in  any  other  case,  their  diameter  rarely  exceeding  0'04  mm.  In  one 
specimen  of  the  variety  tuba,  I  discovered  many  spermospores,  but  unfortunately  it  was 
not  well  preserved.  The  specimen  of  the  variety  massa  proved  to  be  full  of  Amphi- 
blastulaj. 

Skeleton. — The  skeleton  consists  of  gastric  epiadriradiate  spicules,  quadriradiate  spicule? 
of  the  parenchyma,  not  differing  how7ever,  either  in  form  or  size,  from  those  of  the  gastric 
surface,  triradiate  spicules  of  the  parenchyma,  of  dermal  triradiate  and  of  parenchymal 
acerate  spicules. 

Gastric  quadriradiate  spicules. —  Basal  ray  straight,  tapering  from  the  base  to  a  sharp  point 
usually  shorter  (O'lS  mm.)  and  rather  thinner  than  lateral  rays,  forming  with  each  of 
these  latter  an  angle  varying  from  105°  to  110° ;  lateral  rays  more  or  less  cylindrical,  either 
straight  or  slightly  curved  forwards,  rarely  exceeding  0225  mm.  in  length,  with  a  diameter 
of  0"015  mm. ;  apical  ray  curved,  more  or  less  sharply  pointed,  in  the  var.  tuba  wedge- 
shaped,  leugth  not  exceeding  006  mm.,  in  the  var.  massa  reaching  01  mm.  In  both  cases, 
however,  the  length  of  the  apical  ray  is  variable,  and  there  are  amongst  the  quadriradiate 
spicules  many  triradiate  spicules  also. 

Triradiate  spicules  of  the  parenchyma. — Most  quite  regular;  rays  straight,  smooth,  tapering 
from  the  base  to  sharp  poiuts ;  reaching  0'75  mm.  in  length  and  0-065  mm.  in  diameter. 

lh  , mal  triradiate  spicules. — Sagittal  ;  all  rays  of  the  same  length,  rarely  exceeding  0'35  mm., 
and  of  the  same  diameter  (002  mm.),  either  tapering  from  the  base  to  sharp  points, 
or  of  a  more  cylindrical  form;  basal  ray  straight,  lateral  rays  curved  forwards,  forming 
each  with  basal  ray  an  angle  of  about  115°. 

Acerate  spicules. — In  the  walls  of  the  body  (sparsely  scattered  here  and  there  in  the 
pareuchyma,  either  isolated  or  in  groups)  fine,  linear,  straight,  occasionally  slightly  curved, 
reaching  0-3  mm.  in  the  variety  tuba,  not  exceeding  O'l  mm.  in  the  variety  massa,  diameter 
0'001  mm.;  near  the  osculum  (var.  tuba)  piercing  the  wall  in  perpendicular  direction, 
either  spindle-shaped  or  rather  cylindrical,  but  sharp-pointed,  straight  or  slightly  curved, 
01  mm.  long,  0004  mm.  in  diameter. 

Colour. — Grey  and  dirty  yellowish. 

Habitat. — Station  36,  April  23,  1873  ;  off  Bermudas,  32  fathoms  ;  mud. 

(ZOOL.  CHALL.  EXP. I'ART  XXIV.  — 1883.)  A:i  8 
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Leuconia  rudifera,  n.  sp.  (PL  VII.  figs.  3a -3c). 

There  are  in  the  Challenger  collection  only  some  fragments  of  this  interesting  species  ; 
they  seem  to  belong  to  two  specimens:  in  one  case  the  walls  are  5  mm.  thick,  in  the 
other  not  above  3  mm.  One  fragment  bears  an  osculum  fringed  with  fine  linear  acerate 
spicules.  Both  the  surfaces  are  rough.  With  regard  to  its  spiculation,  the  species  is 
intimately  allied  to  Leuconia  typica,  but  is  distinguished  from  it,  as  well  as  from  all 
other  Leuconidse,  by  its  remarkable  minute  verticillate  acerate  spicules  (PL  VII.  fig.  3W). 

Skeleton. — The  skeleton  consists  of  gastric  verticillate  acerate,  of  gastric  quadri- 
radiate,  of  parenchymal  triradiate,  of  dermal  triradiate,  and  of  acerate  spicules  of  three 
different  kinds. 

Gastric  quadriradiate  spicules  (occasionally  to  be  found  also  in  the  walls  of  the  larger  exhalent 
canals). — All  rays  of  the  same  diameter  (0-015  mm.);  basal  ray  usually  undulating, 
rarely  longer  than  02  mm.,  like  lateral  rays  sometimes  sharply,  sometimes  bluntly  pointed  ; 
lateral  rays  either  straight  or  slightly  curved,  each  forming  with  basal  ray  an  angle 
varying  from  100°  to  105°,  length  not  exceeding  (K3G  mm.;  apical  ray  curved,  tapering 
from  the  base  to  a  sharp  point,  not  longer  than  01  ram.,  not  seldom  rather  thinner  than 
facial  rays. 

Verticillate  acerate  spicules. — I  call  these  spicules  acerate,  for  the  transitional  stages 
between  them  and  the  common  spindle-shaped  acerate  form  can  be  easily  found ;  these 
intermediate  stages  are  to  be  seen  on  PI.  VII.  figs.  3a-3a",  and  it  is  evident  that  the 
three  larger  teeth  on  the  free  end  of  these  spicules  are  homologous  with  the  smaller  teeth 
on  their  middle  part.  Cylindrical  in  their  free  half,  which  projects  from  the  inner 
surface,  these  acerate  spicules  seem  to  be  flat  in  their  more  extended  half,  situated  in 
the  parenchyma ;  they  reach  0-064  mm.  in  length,  and  O000S  mm.  and  0'0014  mm.  in 
diameter. 

Triradiate  spicules  of  the  parenchyma. — Very  inconstant  in  their  outlines,  either  regular,  or 
sagittal,  or  irregular.  The  typical  fundamental  form  can  be  characterised  as  follows : — 
regular ;  rays  tapering  from  the  base  to  sharp  points,  035  mm.  in  length,  with  a 
diameter  of  O034  mm.  Such  triradiate  spicules  are  really  to  be  found,  but  usually  they 
undergo  more  or  less  considerable  modifications,  either  in  the  direction  of  a  sagittal 
differentiation,  the  basal  ray  growing  rather  longer  than  the  lateral,  and  its  angles  varying 
from  120°  to  110°,  or  in  the  direction  of  an  irregular  differentiation,  all  the  rays  or  all 
the  angles  growing  more  or  less  unequal.     In  most  cases  the  rays  are  sharp-pointed. 

Dermal  triradiate  spicules. — All  rays  of  the  same  diameter,  the  proportion  between  their  length 
and  thickness  varying  from  17:1  to  23 :  1 ;  basal  ray  straight,  tapering  from  the 
base  to  an  approximately  sharp  point,  forming  with  each  lateral  ray  an  angle  of  about 
115°,  length  not  exceeding  0-35  mm.;  lateral  rays  curved,  often  undulating,  usually  of 
the  length  of  basal  ray,  sometimes  rather  shorter  or  longer.  In  two  cases  I  could  discern 
in  the  dermal  triradiate  spicules  an  incipient  apical  ray. 
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.  [cerate  spicules.— 01  three  kinds.  Large  acerate  spicules  of  the  parenchyma. — Straight,  probably 
exceeding  25  mm.  in  length,  with  a  diameter  of  006  mm.,  projecting  from  outer  surface. 
They  are  extremely  rare,  and  having  always  found  them  with  the  free  end  broken  off, 
I  can  give  no  more  precise  statements  as  to  their  length.  Small  acerate  spicules  of  the 
■parenchyma. — Also  rare,  sparsely  scattered  here  and  there  in  the  parenchyma  near  the 
outer  surface,  either  in  small  heaps  or  isolated,  usually  situated  perpendicularly  to  the 
surface,  often  showing  no  order  in  their  disposition  ;  average  size  :  0-3  mm.  by  00025  mm. 
Linear  acerate  spicules  of  the  'peristome. — Fine,  smooth,  either  straight  or  slightly  curved, 
sharp-pointed,  reaching  3  mm.  in  length  and  O'OOo  mm.  in  diameter,  often  still  thinner. 

Colour. — Pale  yellowish. 

Habitat. — Station  30,  April  23,  1873;  off  Bermudas ;  depth,  32  fathoms;  mud. 


Leuconia  levis,  n.  sp.  (PI.  VII.  figs,  ia-id). 

The  two  specimens  of  the  Challenger  collection  for  which  I  establish  this  new  species 
present  elongated  thin-walled  tubes  almost  of  the  same  diameter  throughout  their  whole 
length,  and  only  growing  narrower  close  to  the  lower  end  like  a  wedge.  The  larger 
specimen  is  50  mm.  long,  7  mm.  thick;  the  thickness  of  the  walls  is  about  0-75  mm. 
The  outer  surface  is  smooth,  the  inner  slightly  roughened  by  the  apical  rays  of  the 
gastric  quadriradiate  spicules.  The  chief  character  of  the  species  consists  in  the  slender- 
ness  of  its  spicules.  This  is  also  common  to  Leuconia  Jistulosa,  Bk.,  and  Leuconia 
pumila,  Bk.,  yet  the  size  of  the  spicules,  their  form  and  their  disposition,  distinguish 
Leuconia  levis  from  Leuconia  pumila ;  on  the  other  hand,  the  absence  of  the  acerate 
spicules  and  the  comparative  shortness  of  the  apical  ray  of  the  gastric  quadriradiate  spicules 
do  not  allow  us  to  unite  this  form  with  Leuconia  Jistulosa,  the  rays  of  whose  spicules 
are  still  more  slender. 

Skeleton. — The  skeleton  consists  of  gastric  quadriradiate,  of  subgastric  quadriradiate, 
of  parenchymal  triradiate,  and  of  dermal  triradiate  spicules. 

Gastric  quadriradiate  spicules. — All  rays  of  the  same  average  diameter  of  0015  mm.;  facial 
rays  cylindrical,  either  sharply  or  bluntly  pointed,  apical  ray  tapering  from  the  base  to  a 
sharp  point;  basal  ray  straight,  forming  with  each  lateral  ray  an  angle  of  118°,  usually 
twice  as  long  as  lateral  rays,  often  still  longer,  not  exceeding,  however,  0-45  mm.;  occasion- 
ally rather  shorter;  lateral  rays  either  straight  or  slightly  curved,  often  rather  undulating, 
their  average  size  0'175  mm.;  apical  ray  curved,  rarely  longer  than  009  mm. 

Subgastric  quadriradiate  spicules  (lateral  and  apical  rays  in  the  plane  of  the  gastric  surface, 
basal  ray  directed  centrifugally).- — All  rays  smooth,  tapering  from  the  base  to  sharp  points ; 
facial  rays  of  the  same  average  diameter  (0-0125  mm.) ;  apical  ray  rather  thinner ;  basal 
ray  straight,  usually  0-3  mm.  long,  forming  with  each  of  lateral  rays  an   angle  varying 
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from  110°  to  115°;  lateral  rays  undulating,  forming  one  with  the  other  an  angle  of  about 
170°;  apical  ray  curved,  rarely  longer  than  (H  mm.     These  quadriradiate  spicules  are  con- 

ited  by  intermediate  stages  with  the  larger  triradiate  spicules  of  the  parenchyma,  which 

are  furnished  also  here  and  there  with  short  apical  rays. 

'/', ,  adiatt  tpit  ules  of  the  parenchyma. — Of  two  kinds;  larger,  sagittal,  their  basal  ray  in  most 
cases  directed  centrifugally,  and  smaller,  either  regular  or  sagittal  or  irregular,  scattered  in 
the  parenchyma  without  any  order.  Larger  triradiate  spicules. — All  rays  in  the  same 
plane  and  of  the  same  diameter  (0-015  mm.),  occasionally  rather  thicker ;  basal  ray  straight, 
like  lateral  rays  tapering  from  the  base  to  a  sharp  point,  length  O'o8  mm.  on  the  average  ; 
lateral  rays  either  straight  or  more  or  less  curved,  often  undulating,  each  forming  with 
basal  ray  an  angle  varying  from  115°  to  125°,  average  length  02  mm.  Smaller  triradiate 
spicules. — Forin  variable  (PL  VII.  fig.  id—Id'") ;  length  of  rays  not  exceeding  0'075  mm., 
the  proportion  between  the  thickness  and  the  length  being  1:10;    not  numerous. 

lh  rmal  triradiate  spicules. — Of  exactly  the  same  size  and  form  as  the  larger  triradiate  spicules 
of  the  parenchyma,  the  only  distinction  being  that  the  angle  between  basal  and  each  lateral 
ray  is  more  constant  (120°),  and  that  the  lateral  rays  are  usually  neither  straight  nor  un- 
dulating, but  slightly  curved. 

Colour. — Dirty  yellowish. 

Habitat. — Station  145,  December  27,   1873;  lat.    46°  40'  S.,   long.    37°   50' E.;  off 
Prince  Edward  Islands;  depth,  150  fathoms. 


Leuconia  crucifera,  n.  sp.  (PL  VII.  figs.  5a-5d). 

This  species  is  represented  in  the  Challenger  collection  by  a  single  fragment  belonging 
to  the  inferior  part  of  the  animal.  The  fragment  is  of  compressed  form,  10  mm.  long, 
with  a  maximum  diameter  of  8  mm.  The  thickness  of  the  walls  is  0-8  mm.  The  outer 
surface  is  bristly,  the  inner  surface  slightly  roughened  by  the  apical  rays  of  the  gastric 
quadriradiate  spicules.  These  are  all  more  or  less  cruciform,  all  the  rays  lying  in  the 
same  or  almost  in  the  same  plane.  By  this  character  the  species  can  be  very  easily  dis- 
tinguished from  all  other  Lcuconidse.  There  are  indeed  some  forms  which,  like  Leuconia 
nivea,  Leuconia  johnstonii,  &c,  possess  cruciform  quadriradiate  spicules  also;  but  in 
these  species  these  are  alwTays  minute,  while  here  in  Leuconia  .crucifera,  on  the  contrary, 
they  are  of  considerable  size. 

Leuconia  crucifera  and  Leucosolenia  blanca  are  of  particular  interest  as  forms  inhabit- 
ing the  greatesl  depth  (450  fathoms)  from  which  Calcarea  have  been  hitherto  obtained. 

Skeleton. — The  skeleton  consists  of  gastric  quadriradiate,  of  parenchymal  triradiate, 
of  dermal  triradiate,  and  of  stout  acerate  spicules,  piercing  the  parenchyma  obliquely,  and 
projecting  with  theirfree  end  from  the  outer  surface,and  of  slender  acerate  spicules,  scattered 
here  and  there  on  the  outer  surface  in  small  bundles. 
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Gastric  quadriradiate  spicules. — Basal  ray  centrifugally,  apical  ray  centripetally  directed,  lateral 
rays  lying  parallel  to  the  inner  surface  ;  all  rays  of  the  same  average  diameter  (0-015  mm.), 
lying  in  the  same  or  almost  in  the  same  plane ;  basal  ray  straight,  tapering  from  the  base 
to  a  sharp  point,  forming  witli  each  of  lateral  rays  an  angle  varying  from  9G°  to  100°,  average 
length  0'25  mm.;  lateral  rays  straight,  occasionally  slightly  curved,  either  cylindrical  or 
tapering  from  the  base  to  approximately  sharp  points,  usual  length  0'2  mm.;  apical  ray 
straight,  cylindrical,  bluntly  pointed,  forming  with  basal  ray  an  angle  varying  from  180' 
to  1G5°,  of  the  same  length  as  the  lateral  rays,  often  rather  shorter  and  thinner. 

Triradiate  spicules  of  the  parenchyma. — Sagittal;  always  of  the  same  average  diameter  (0018 
mm.),  usually  tapering  from  the  base  to  sharp  points,  forming  three  angles  of  120°; 
basal  ray  straight,  reaching  0"3  mm.  in  length,  often  shorter  (0-2  mm.) ;  lateral  rays 
curved  forwards,  their  average  length  0'2  mm.;  many  of  them  show  a  rudiment  of  the 
fourth  ray,  occasionally  reaching  01  mm.  in  length,  which,  like  that  of  tlic  gastric  quadri- 
radiate spicules,  lies  almost  in  the  same  plane  as  the  facial  rays,  being,  however,  always 
sharp-pointed. 

Derma/  triradiatf  spicules. — Of  the  size  and  form  of  the  triradiate  spicules  of  the  parenchyma, 
the  only  distinction  being  that  the  angles  formed  by  basal  and  lateral  rays,  which  are  in  the 
last  named  spicules  usually  of  120°,  and  if  varying  showing  an  inclination  to  grow  more 
acute,  here  in  the  dermal  triradiate  spicules  show  on  the  contrary  an  inclination  to  grow 
more  obtuse,  varying  from  120°  to  125°. 

Stout  acerate  spicules. — Spindle-shaped,  either  straight  or  slightly  curved,  reaching  3  mm.  and 
more  in  length,  the  average  proportion  between  the  length  and  thickness  being  30 : 1 ; 
piercing  the  parenchyma  in  an  oblique  direction,  the  oral  angle  formed  by  them  and  the 
longitudinal  axis  of  the  Sponge  varying  from  60°  to  45°. 

Slender  acerate  spicules.— TLithuv  spindle-shaped  or  more  or  less  cylindrical,  straight ;  surface 
either  smooth  or  rather  rough ;  average  size,  08  mm.  by  0-0025  mm. 

Colour. — Dirty  white. 

Habitat.—  Station    75,   July    2,   1873;  lat.    38°  37'  N.,   long.    28°  30' W.;  oft'  the 
Azores  ;  depth,  450  fathoms  ;  sand. 


Leuconia  ovata,  n.  sp. 

I  have  already  taken  occasion  to  express  in  this  paper1  my  assurance  that  the  genus 
Leuconia,  as  I  restricted  it,  is  a  temporary  one,  and  that  its  subdivision  into  main 
quite  independent  genera  can  be  predicted.  The  statement  was  also  made,  that  one 
of  these  conjectural  genera  will  embrace  forms  like  Leuconia  saccharata,  H.,  Leuconia 
ochotensis,  M.M.,  &c.  The  name  of  this  new  genus  would  be — according  to  the  law  of 
priority — Baeria,  Milducho-Maclay,  and  its  chief  characters  a  strongly  developed  cortex 

1  Page  28. 
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and  a  predominance  of  minute  acerate  spicules.  From  this  point  of  view  the  species  1 
am  going  to  describe  is  of  particular  interest.  In  the  main  features  of  its  organisation 
it  does  not  differ  from  Leuconia  multiformis,  Leuconia  typica,  &c,  its  cortical  layer  being- 
represented  by  a  thin  dermal  membrane ;  but  its  spicular  characters  are  so  strikingly 
similar  to  those  of  Leuconia  (Baeiia)  saccharata,  H.,1  that  a  close  parentage  of  both 
these  forms  is  evident ;  and  Leuconia  saccharata,  even  in  spite  of  its,  I  must  add,  very 
doubtful  subdermal  cavities,  is  one  of  the  most  typical  representatives  of  our  conjectural 
genus. 

Leuconia  ovata  is  represented  in  the  Challenger  collection  by  one  specimen  from 
Christmas  Harbour.  The  specimen  is  of  ovoid  form,  yet  rather  compressed,  30  mm.  long., 
18  mm.  broad  in  the  middle,  its  walls  4-5  mm.  thick,  in  the  interior  half  growing 
gradually  thinner  towards  the  free  end.  Both  the  surfaces  are  smooth.  As  I  remarked 
before,  no  deviations  are  to  be  noticed  with  respect  to  the  internal  organisation ;  as  in 
most  Leucones,  the  flagellated  chambers  are  of  roundish  outline,  their  diameter  0-06  mm. 
on  an  average,  the  pores  and  vents  (gastric  openings)  of  variable  size  and  irregularly 
disposed.     The  specimen  proved  to  be  sterile. 

Skeleton. — The  skeleton  consists  of  minute  acerate  spicules,  coating  the  gastric  and 
dermal  surfaces,  of  gastric  triradiate,  of  parenchymal  triradiate,  and  of  dermal  triradiate  and 
quadriradiate  spicules. 

Minute  acerate  spicules. — Some  of  these  are  just  of  the  same  form,  and  most  of  the  same 
dimensions,  as  the  corresponding  ones  in  Leuconia  saccharata,  every  spicule  being  com- 
posed of  two  parts — of  a  shorter  spiny  and  of  a  louger  smooth  ;  but  while  Leuconia 
saccharata  is,  according  to  Hajckel,  quite  constant  to  this  characteristic  form  of  its 
minute  acerate  spicules,  those  in  Leuconia  ovata  show  a  considerable  variability ; 
sometimes  they  are  spiny  on  their  whole  surface,  sometimes,  on  the  contrary,  they  are 
smooth  in  both  their  parts,  sometimes  the  shorter  is  smooth  and  the  longer  spiny.  Also, 
with  respect  to  the  angle  formed  by  their  longer  and  shorter  parts,  these  acerate  spicules 
are  inconstant,  there  being  amongst  them  all  possible  intermediate  stages  between  such 
spicules  as  drawn  by  Hseckel  for  his  Lcucandra  saccharata  {loc.  cit,  pi.  xxxviii.  fig.  13)  and 
common  spindle-shaped  acerate  spicules.  Characteristic  of  both  surfaces,  the  minute 
acerate  spicules  lie  in  the  parenchyma  perpendicular  to  the  longitudinal  axis  of  the  Sponge, 
the  shorter  spiny  ends  of  the  dermal  acerate  spicules  being  directed  centrifugally,  those 
of  the  gastric  spicules  eentripetally. 

Gastric  triradiate  spicules. — These  are  also  of  the  form  and  size  of  the  corresponding  spicules  of 
Leuconia  saccharata,  but  more  variable  with  respect  to  the  length  of  their  rays,  that  of  the 
lateral  varying  from  015  mm.  to  03  mm.,  that  of  the  basal  ray  from  O'OS  mm.  to  0'2  mm. 
In  most  cases  the  basal  ray  is  J-|  as  long  as  the  lateral,  but  occasionally  its  length  reaches, 
and  even  surpasses,  that  of  the  lateral.  Some  of  them — not  many — are  provided  with  a 
short  (0'02  mm.  to  0-08  mm.)  apical  ray.  The  basal  ray  of  the  gastric  triradiate  spicules 
1  Kalkschwamme,  Bd.  ii.  \..  229,  Bd.  iii.  pi.  xxxiii.  figs.  3a-3e,  pi.  xxxviii.  fig.  13. 
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is  directed  towards  the  closed  end  of  the  animal,  and  only  near  the  gastric  openings  their 
disposition  becomes  irregular. 

Triradiate  spicules  of  (he  parenchyma. — Like  those  in  Leuconia  saccharaia  in  most  cases  regular, 
but  with  rays  not  exceeding  045  mm.  in  length,  usually  still  shorter  (03  mm.  and  less). 
In  the  first  case  the  proportion  between  the  leDgth  and  the  thickness  of  the  rays  is  like 
Lcuconia  saccharata  10:1  ;  the  rays  of  the  smaller  spicules  are  more  slender,  the  corru- 
sponding  proportion  varying  from  12:1  to  20 : 1.  The  sagittally  and  irregularly  dif- 
ferentiated triradiate  spicules  of  the  parenchyma  are  too  rare  to  be  of  any  systematic 
significance. 

Dermal  triradiate  spicules.- — Not  differing  from  those  of  the  parenchyma,  and  showing  the  same 
variations  with  respect  to  size  and  slenderness,  with  only  this  distinction  that  the  cases 
of  sagittal  differentiation — the  lateral  rays  growing  more  or  less  curved  forwards — are 
more  numerous. 

Dermal  quadriradiate  spicules, — Rare.  Sagittal ;  basal  and  centripetally  directed  apical  ray 
straight,  lateral  rays  curved  forwards,  often  undulating  ;  all  rays  tapering  from  the  base 
to  approximately  sharp  points,  rarely  longer  than  04  mm.,  with  a  diameter  of  0-03  mm. 
to  0'04  mm. 

Colour. — Violet-greyish. 

Habitat. — Station  149,  off  Kerguelen  Island  ;  January  29,  1874  ;  depth,  70  fathoms. 


Leuconia  loricata,  n.  sp.  (PL  II.  fig.  2  ;  PI.  VII.  figs.  da-Gb). 

The  chief  characters  of  this  species,  represented  in  the  Challenger  collection  by  a  single 
specimen,  30  mm.  long,  and  8  mm.  broad,  are  the  following: — (1)  a  strongly-developed 
cortex  0-5  mm.  thick,  the  width  of  the  whole  wall  being  2  mm.,  consisting  of  several 
parallel  layers  of  sagittal  triradiate  spicules  ;  (2)  a  quite  irregular  disposition  of  the 
parenchymal  spicules,  only  those  which  are  near  the  inner  surface  lying  more  or  less 
parallel  to  it ;  (3)  minute  spined  acerate  spicules  scattered  everywhere  in  the  body,  but 
chiefly  coating  the  inner  surface.  The  structure  of  the  canal  system  presents  no 
deviations  from  the  general  type. 

Skeleton. — The  skeleton  consists  of  minute  spined  acerate  spicules,  of  triradiate  spicules 
of  the  parenchyma,  of  cortical  triradiate,  of  cortical  stout  and  linear  acerate,  and  of 
acerate  spicules  of  the  peristome. 

Spined  acerate  spicules. — The  modifications  of  their  form,  and  the  intermediate  stages  between 
them  and  common   spindle-shaped  minute  acerate  spicules,  although  rare   in   Leu* 
loricata  yet  still  to  be  found,  are  given  on  PI.  VII.  fig.  6a-6a"".     Their  average  length  is 
0-025  mm,  with  a  diameter  of  0'002  mm,     Numerous  on  the  inner  surface,  they  Rre  very 
rare  in  the  parenchyma  and  in  the  cortex. 


64  THE   VOYAGE   OF  H.M.S.    CHALLENGER. 

Triradiate  spicules  of  the  parenchyma.— Eitl\ei  quite  regular  or  rather  sagittal  and  irregular; 

rays  straight,  tapering  from  the  base  to  sharp  points;  surface  more  or  less  smooth;  the 
proportion  between  the  length  and  thickness  8:1;  the  length,  0-6-1  mm. 

Cortical  triradiate  spicules.— Sagittal;  all  rays  lying  in  the  same  plane,  tapering  from  the  base 
to  a  more  or  less  rounded  end,  usually  of  the  same  thickness,  the  proportion  between  this 
latter  and  the  length  varying  from  10:1  to  16:1;  basal  ray  straight,  sometimes  rather 
thinner  than  lateral  rays,  forming  with  each  of  these  latter  an  angle  of  115° ;  lateral  rays 
either  straight  or  slightly  curved  forwards,  0'325-0'5  mm.  long,  usually  somewhat  shorter 
than  basal  ray,  often  of  the  same  length,  sometimes  even  rather  longer.  In  the  wall  of 
the  collar  these  triradiate  spicules  become  smaller,  their  rays  beiug  rarely  longer  than  0*15 
mm.,  with  a  diameter  of  0-0125  mm.,  and  show  a  regular  disposition,  their  basal  ray  being 
directed  towards  the  closed  end  of  the  animal. 

Stout  acerate  spicules. — Sparsely  scattered  in  the  wall  perpendicularly  to  the  outer  surface,  often 
projecting  from  it;  spindle-shaped,  tapering  from  the  centre  to  a  sharp  point  at  each  side, 
either  straight  or  slightly  curved ;  rarely  exceeding  0-75  mm.  in  length  and  004  mm.  in 
diameter. 

Slender  acerate  spicules  of  the.  same  shape  as  and  disposed  similarly  to  the  last-mentioned  form, 
rarely  longer  than  0'3  mm.  with  a  diameter  of  0-0025  mm. 

Acerate  spicules  of  the  collar  straight  or  curved,  either  sharply  or  bluntly  pointed;  0"5-l  mm. 
long,  and  0-018  mm.  in  diameter. 

Colour. — Pale  yellowish. 

Habitat— Station  163 a,  June  3,  1874;  off  Port  Jackson,  Australia;  depth,  30  to   35 
fathoms;  rock. 

Leuconiafruticosa,  Hseckel,  sp.  (PI.  II.  fig.  4). 

Sycothamnm  fruticosus,  H.,  Prodromus,  p.  240.  , 

LipostomcUa  clausa,  H.,  Prodromus,  p.  249. 

Leucetta  primigenia,  H.,  Kalkschwamme,  Bd.  ii.  p.  118. 

This  species  is  represented  in  the  Challenger  collection  by  three  specimens  of  some- 
what Asconoid  aspect,  owing  to  the  considerable  reduction  of  the  inner  cavity  (PI.  II.  fig.  4). 
Each  specimen  is  provided  with  an  osculum,  surrounded  in  all  three  cases  with  a  collar, 
while  all  the  specimens  examined  by  Prof.  Hseckel  were  either  mouthless  or  bare-mouthed. 
Two  specimens  are  pear-shaped,  the  larger  attaining  a  length  of  23  mm.  and  a  diameter 
of  19  mm. ;  the  third  is  of  cprite  irregular  outline,  rather  resembling  an  incrustation,  the 
thickness  of  the  body  exceeding,  however,  5  mm.  in  its  narrowest  part.  The  measure- 
ments agree  closely  with  those  given  by  Haeckel  for  his  variety  isoraphis.  In  two 
specimens  (from  Balfour  Bay)  the  triradiate  spicules  are  all  of  the  same  size  (0"15  mm. 
long),  the  proportion  between  the  length  and  the  thickness  of  the  rays  being  12:  1,  and 
the  rays  of  conical  form.     In  the  specimen  from  Station  1 50  the  majority  of  the  spicules 
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are  also  O'lo  mm.  long,  but  there  are,  moreover,  chiefly  on  the  outer  surface,  spicules 
reaching  0*2  mm.  in  length;  in  both  cases  the  proportion  between  the  length  and  the 

thickness  of  the  rays  being  15  :  1,  and  the  rays  of  rather  cylindrical  form.  According  to 
his  theoretical  speculations,  Hteckel  gave  to  the  species  in  his  Monograph  another  name. 
We  knmv,  however,  that  the  speculations  alluded  to  have  no  real  foundation,  and  there- 
fore I  propose  to  return  to  the  older  specific  name  of  the  Sponge  in  question. 

Colour. — Dirty  y  ellowish. 

Habitat. — Station  149,  Balfour  Bay,  Kerguelen  Island,  January  19,  1874  ;  depth, 
20  to  GO  fathoms.  Station  150,  February  2,  1874;  hit.  52Q  4'  S.,  long.  71°  22'  E.  ; 
near  Heard  Island;  depth,  150  fathoms;  rock. 


Leuconia  dura,  n.  sp.  (PI.  II.  fig.  3  ;  PI.  VII.  figs.  7a-7af"). 

This  species  is  represented  in  the  collection  by  many  colonial  and  solitary  forms  from  the 
Bermudas,  and  by  one  colonial  specimen  from  Australia.  This  latter  may  be  seen  drawn 
in  its  natural  size  on  PI.  II.  rig.  3.  All  the  specimens  are  either  bare-mouthed  or  pro- 
vided with  a  collar,  and  their  inner  cavity  is  either  still  distinguishable,  although  more 
or  less  short  and  narrow,  or  reduced  (Australian  specimen)  to  a  small  hollow  space  jusl 
under  the  osculum.  The  skeleton  consists  principally  of  large  and  small  regular 
triradiate  spicules,  the  latter  showing  occasionally  the  rudiment  of  the  fourth  ray 
(Australian  specimen).  The  measurements  of  these  smaller  and  larger  regular  triradiate 
spicules  agree  closely  with  those  given  by  Hteckel  for  his  Leucetta  primigenia,  var. 
microraphis  (specimen  from  Bermudas),  and  var.  megaraphis  (specimen  from  Australia). 
There  are,  however,  two  distinctions:  in  Leicconia  dura,  in  company  with  the  regular 
spicules,  are  also  others,  which,  although  of  the  same  dimensions  as  the  smaller  regular 
triradiate  spicules,  are  yet  either  sagittally,  or  sometimes,  though  not  often,  irregularly 
differentiated.  These  chiefly  sagittal  spicules  are  to  be  found  only  in  the  region  of  the 
osculum  ;  they  prove,  consequently,  the  permanence  of  the  presence  of  this  latter,  and  this 
forms  the  second  difference,  the  varieties  of  Leuconia  f rut icosa  being,  according  to  Hteckel, 
sometimes  furnished  with  oscula,  sometimes  mouthless.  The  spicules  in  question  are  repre- 
sented on  PL  VII.  fig.  7  ;  they  have,  apart  from  their  size,  just  the  same  form  as  the 
corresponding  triradiate  spicules  of  Leucosolenia  poterium  (?),  Leucetta  vera,  and  In  ua  tta 
hceekeliana.  We  learn  from  this  coincidence  that  the  horn-shaped  form  of  spicule 
is  very  well  adapted  for  constituting  the  skeleton  of  the  borders  of  the  osculum  or  of 
the  membrana  oscularis.  It  is  not,  however,  always  the  case.  The  corresponding  spicules 
in  Leuconia  f rut icom  just  described  show  no  difference  in  their  form  from  the  other 
spicules  of  the  sponge,  and  as  the  regular  triradiate  spicules  are  comparatively  very  constant 
in  their  outlines,  I  think  I  am  right  in  concluding  that  their  local  differentiation  into 
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sagittal  ones  in  my  Leuconia  dura  proves  the  constancy  in  the  presence  of  the  osculum, 
and  thus  justifies  the  establishment  of  a  new  species. 

Colour. — Yellowish  and  greyish. 

Habitat. — Station  36,  April  23,  1873,  off  Bermudas;  depth,  32  fathoms;  mud. 
Station  186,  September  8,  1874;  lat.  10°  30'  S.,  long.  142°-18'  E.  ;  Torres  Strait, 
Australia  ;  depth,  8  fathoms  ;  coral  sand. 

Pericharax,  n.  gen. 
Leuconidas  with  distinct  subdermal  cavities. 

Pericharax  carteri?  n.  sp.  (PI.  II.  fig.  5  ;  PL  VII.  fig.  8). 

The  species  is  represented  in  the  collection  by  a  whole  specimen  and  a  fragment  of 
another.  The  first  is  shown  on  PI.  II.  fig.  5.  It  reaches  40  mm.  in  length,  with  a 
maximum  diameter  of  22  mm.,  the  thickness  of  the  walls  being  5  mm.,  in  the  second 
specimen  not  exceeding  3  mm.  The  outer  surface  is  smooth,  the  inner  roughened  by 
the  apical  rays  of  the  gastric  quadriradiate  spicules.  From  Pericharax  cucumis 
(Leucandro.  cucumis,  H. — Kalkschwamme,  ii.  p.  205)  the  species  can  be  distinguished 
by  the  following  characters  : — 1,  the  skeleton  of  the  parenchyma  and  of  the  subdermal 
cavities  consists  not  of  quadriradiate  but  of  triradiate  spicules  ;  2,  the  subdermal  spicules 
are  not  larger  than  those  of  the  parenchyma,  but  equal  to  some  of  these  and  smaller  as 
compared  with  others. 

The  species  itself  is  to  be  subdivided  into  two  varieties ;  the  gastric  spicules  and 
those  of  the  parenchyma  are  of  the  same  size  and  form  in  both  specimens,  but  in  one 
the  skeleton  of  the  subdermal  cavities  consists  of  regular  triradiate  spicules,  not  differing 
from  the  smaller  spicules  of  the  parenchyma,  in  the  other  of  sagittal  and  irregular  tri- 
radiate spicules,  although  of  the  size  of  the  smaller  triradiate  spicules  of  the  parenchyma, 
yet  of  a  different  form.  The  first  variety  may  be  named  " homor aphis"  the  second 
••  heteroraphis."  In  both  these  varieties  the  "  gastric  ostia"  are  very  large,  their  diameter 
reaching  075  mm.  The  exhalent  canals  are  also  of  considerable  dimensions,  their  surface 
almost  in  all  their  length  being  armed  with  quadriradiate  spicules. 

One  specimen,  var.  homoraphis,  proved  to  be  sterile,  in  the  other  I  found  ova  of  an 
extraordinary  size,  their  diameter  being  0"3  mm.  on  an  average 

Shirt, ,u. — The  skeleton  consists  of  regular  gastric  quadriradiate  spicules,  following  the 
course  of  the  invaginations  of  the  inner  cavity;  of  larger  and  smaller  regular  triradiate 
spicules  of  the  parenchyma,  and  of  dermal  triradiate  spicules,  as  well  as  of  those  of  the 
subdermal  cavities,  regular  in  one  variety,  sagittal  and  irregular  in  the  other. 

1  I  dedicate  this  species  to  Mr.  H.  J.  Carter,  F.B.S.,  as  a  token  of  my  deep  respect  for  his  scientific  labours. 
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Gastric  quadriradiate  spicules. — Regular,  facial  rays  straight,  smooth,  tapering  from  the  base  to 
approximately  sharp)  points,  their  average  length  being  0T5  mm  ,  ami  their  diameter 
0'01-0'013  mm.;  apical  ray  of  the  same  diameter,  sharp-pointed,  either  straight  or  curved, 
often  irregularly  bent ;  sometimes  very  short,  rudimentary,  usually  0-2-0-25  mm.  long. 

Triradiate  spicules  of  the  pitraicliyma. — The  greater  part  of  these  consists  of  spicules  not 
differing  from  the  quadriradiate  ones  just  described,  except  in  the  absence  of  the  fourth 
ray;  amongst  them  are  scattered  here  and  there  much  larger  triradiate  spicules,  which 
differ  from  them  only  in  size.  The  rays  of  these  larger  triradiate  forms  sometimes 
exceed  1  mm.  in  length,  the  proportion  between  the  length  and  thickness  varying  from  10:1 
to  12  : 1 ;  they  are  connected  with  the  smaller  triradiate  variety  by  intermediate  stages. 

Dermal  and  subdermed  triradiaU  spicules. — lu  the  variety  hoinoraphis  these  do  not  differ,  either 
in  their  size  or  iu  their  form,  from  the  smaller  triradiate  ones  of  the  parenchyma ;  in  the 
variety  heteroraphis  they  remain  of  the  same  size,  but  become  sagittal  and  irregular. 
Their  typical  modifications  are  represented  on  PI.  VII.  fig.  8.  They  form  iu  this  variety 
also  the  skeleton  of  the  collar;  the  fragment  of  the  var.  homoraphis  I  possess  has  its 
oscular  part  broken  off. 

Colour. — Greyish. 

Habitat. — Station    135,    October    1873;    Island    of  Tristan  da  Cunha ;    depth,    GO 
fathoms  ;  rock,  shells. 

Leucetta,  Haeckel. 

Leuconidse,  the  skeleton  of  whose  strongly  developed  cortex  is  quite  different  from 
that  of  the  parenchyma. 

Leucetta  imperfecta,  n.  sp.  (PL  VII.  tigs.  9a-9e). 

This  species,  like  the  following,  Leucetta  vera,  is  represented  in  the  Challenger 
collection  by  a  single  specimen,  which  is  bare-mouthed,  of  tubular,  elongated,  cylindrical 
form,  35  mm.  long  and  5  mm.  in  diameter,  the  thickness  of  the  wall  being  T25  mm., 
that  of  the  cortex  0'35  mm.  Both  the  surfaces  are  rather  rough.  The  characteristic 
peculiarities  of  the  species  consist  in  the  form  of  its  pigmy  triradiate,  and  in  the  presence 
in  the  parenchyma  of  large  quadriradiate  spicules,  not  differing  either  in  size  or  in  form 
from  those  of  the  cortex;  these  last  are  not  numerous,  but  they  are  there,  and  most 
of  them  having  just  the  same  disposition  as  the  large  subgastric  quadriradiate  spicules  in 
Leucilla  amphora,  H.  (Kalkschwiimmc.  iii.  pi.  xxiv.  fig.  8),  the  species  may  be  regarded 
as  a  connecting  link  between  the  genera  Leucetta  and  Leucilla. 

Skeleton. — The  skeleton  consists  of  minute  gastric  quadriradiate,  of  minute  triradiate 
and  quadriradiate  and  of  large  quadriradiate  spicules  of  the  parenchyma]  of  cortical 
triradiate  spicules  lying  in  several  layers  parallel  to  the  outer  surface,  and  of  cortical  quadri- 
radiate spicules,  their  facial  rays  lying  in  the  cortex   parallel  to  the   cortical  triradiate 
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spicules,  and  their  apical  ray,  the  free  end  of  which  only  exceptionally  projects  from  the 
inner  surface,  piercing  the  parenchyma  in  a  centripetal  direction. 

Gastric  quadriradiate  spicules. — All  more  or  less  regular;  facial  rays  straight,  smooth,  taperiug 
from  the  base  to  approximately  sharp  points,  0'06  mm.  long,  diameter  varying  from 
O'OOG  mm.  to  0-008  mm.;  apical  ray  either  straight  or  curved,  often  irregularly  bent, 
sharply  pointed  ;   length  inconstant,  reaching  O'OS  mm. 

Minute  quadriradiate  and  triradiate  spicules  of  the  parenchyma.- — Quadriradiate  just  of  the  same 
form  and  dimensions  as  those  of  the  gastric  surface,  not  numerous;  triradiate  still 
smaller,  their  rays  rarely  exceeding  0-025  mm.  in  length,  and  0-002  mm.  in  diameter;  some 
of  them  are  regular,  their  straight  and  smooth  rays  tapering  from  the  base  to  sharp 
points;  but  such  regular  triradiate  forms  are  extremely  rare  ;  most  present  only  two  rays, 
forming  an  angle  varying  from  120°  to  100°,  the  basal  ray  having  become  rudimentary, 
and  being  represented  only  by  a  small  process  at  the  crossing  of  the  lateral  rays. 

Quadriradiate  spicules  of  the  parenchyma  and  cortex, — Both  of  the  same  form  and  the  same  very 
inconstant  dimensions,  the  length  of  their  rays  varying  from  0'3  mm.  to  1  mm.,  and  even 
more,  llegular ;  rays  smooth,  taperiug  from  the  base  to  sharp  points,  usually  ten  times 
as  long  as  thick. 

Derma/  triradiate  spicules. — Like  the  quadriradiate  just  described,  regular,  but  more  inconstant 
with  respect  to  the  proportion  of  the  length  of  their  rays  to  their  thickness ;  this  propor- 
tion varies  from  10:1  to  16:1.  Eays  smooth,  of  conical  or  cylindrical  form,  bluntly 
pointed;  average  length,  0'6  mm. 

Colour. — Yellowish. 

Habitat. — Station  163  A,  June  3,  1874;  off  Port  Jackson,  Australia;   depth,  30  to  35 
fathoms;  rock. 

Leucetta  vera,  n.  sp.  (PI.  VIII.  figs.  7-10). 

The  specimen  representing  this  species  in  the  Challenger  collection  is  of  tubular 
form,  about  40  mm.  long  and  7  mm.  broad  in  its  superior  half,  the  inferior  half  presenting 
a  kind  of  peduncle  3  mm.  in  diameter  ;  the  peduncle  does  not,  however,  differ  anatomi- 
cally from  the  superior  part  of  the  animal.  The  osculum  is  surrounded  by  a  low  collar; 
the  outer  surface  is  smooth,  the  inner  slightly  roughened  by  the  apical  rays  of  the  gastric 
quadriradiate  spicules.  The  thickness  of  the  wall  differs  in  different  parts  of  the  body, 
varying  from  1  to  2-6  mm.;  that  of  the  cortex  is  more  constant  (0"4  mm.  to  0-5  mm.). 
The  structure  of  the  canal  system  is  very  peculiar,  the  differences  in  the  size  and  form  of 
the  flagellated  chambers  being  in  no  other  case  so  striking  as  here.  In  the  peduncle  and 
in  the  gastric  half  of  the  superior  part  of  the  body  the  flagellated  chambers  are,  although 
very  variable  in  size,  at  least  all  more  or  less  regularly  round.  On  the  contrary,  near  the 
cortex  they  are  elongated,  cylindrical,  very  similar  to  the  radial  tubes  of  the  Syconidse, 
and,  following  their  course,  the  inhalent  canals  become  elongated  and  tubular  also  (fig.  7). 
The  exhalent  canals — occasionally  also  the  inhalent — are  in  their  turn  characterised  by 
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;ui  interesting  peculiarity  in  the  histological  character  of  the  pavement  cells  of  their 
surface,  these  cells,  as  well  as  the  granules  of  their  protoplasm,  being  here  incomparably 
larger  than  usual  (fig.  8).  Of  the  generative  products  I  found  in  the  specimen  only  young 
ova.  In  its  spiculation  the  species  shows  a  great  affinity  to  Leucetta  clathria  H.  (sp.), 
hut  the  form  and  dimensions  of  the  spicules  of  the  parenchyma  are  so  very  different,  thai 
the  establishment  of  a  new  species  is  necessary. 

Skeleton. — The  skeleton  consists  of  gastric  and  parenchymal  quadriradiate,  of  cortical 
quadriradiate  spicules,  disposed  like  those  in  Leucetta  imperfecta,  and  of  cortical  tri- 
radiate  spicules. 

Gastric  and  parenchyma!  quadriradiate  spiodis. — Usually  regular;  rays  smooth,  tapering 
from  base  to  approximately  sharp  points,  facial  rays  straight,  apical  ray  either  straight  or 
undulating,  length  varying  from  O05  mm.  to  O'l  mm.,  the  proportion  between  the  length 
and  the  thickness  being  10  : 1.  Some  of  them  occasionally  become  sagittal,  the  angle 
between  the  basal  and  each  of  the  lateral  rays  becoming  more  acute;  in  the  parenchyma 
such  sagittal  quadriradiate  spicules  show  an  inclination  to  lose  their  apical  ray. 

Cortical  quadriradiate  spicules, — Regular  or  sagittal,  the  angle  between  basal  and  lateral  rays 
varying  from  120°  to  112°;  all  rays  smooth,  tapering  from  the  base  to  sharp  points,  the 
proportion  between  the  length  and  the  thickness  being  10  : 1 ;  basal  and  apical  rays  straight; 
lateral  rays  either  straight  or  slightly  curved;  facial  rays  rarely  longer  than  0-8  mm., 
length  of  the  apical  ray  inconstant,  varying  from  0'6  mm.  to  2  mm.,  its  free  end  projecting 
occasionally  from  the  inner  surface. 

Cortical  triradiate  spicules. — Regular;  rays  conical,  tapering  from  base  to  sharp  points,  0-45  mm. 
long,  with  a  diameter  of  00375  mm. ;  near  the  osculum  these  triradiate  spicules  become 
smaller  nnd  sagittally  differentiated,  adopting  the  form  of  the  oscular  triradiate  spicules  of 
Leucosolenia  poterium  (?),  Leuconia  dura,  &c. 

Colour. — Greyish. 

Habitat. — Off  Kerguelen,  January  1874;  depth,  10  to  100  fathoms. 

Leucetta  hackeliana,  n.  sp.  (PI.  II.  fig.  G  ;  PI.  VIII.  figs.  1-6). 

This  species,  which  I  dedicate  to  the  illustrious  author  of  the  Kalksehwamme,  shows, 
like  Leucetta  ecru,  a  very  close  relation  to  Leucetta  clathria,  II.,  but  the  differences 
in  spiculation  are  still  considerable  enough  to  separate  these  two  forms  into  different 
species.  The  cortical  quadriradiate  spicules  are  in  Leucetta  hackeliana  strikingly 
rare,  their  apical  ray  never  projects  with  its  free  end  from  the  outer  surface;  the  gastric 
and  parenchymal  quadriradiate  spicules  are,  although  similar  in  size  to  those  in  Leucetta 
clathria,  yet  of  quite  different  outline,  and  finally,  Leucetta  clath  via  was  found  in  the  form 
of  a  mouthless  colony  (Kalkschwamme,  ii.  p.  159),  while  all  the  specimens  of  my  Leucetta 
hcecheliana  are  provided  with  an  osculum,  the  collar  of  which  possesess  its  own  skeleton, 
different   from  those   of  the  cortex    and  of  the  parenchyma.      Three  individuals  of  this 
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psecies  are  represented  onPl.  [I.  fig.  6.  The  largest  of  them  reaches  65  mm.  La  length,  with 
a  maximum  diameter  of  10  mm.  ;  the  walls  are  2-5  mm.  to  3  mm.  thick,  the  cortex  strongly 
developed.     The  outer  surface  is  smooth,  the  inner  slightly  rough. 

Skeleton. — Tin-  skeleton  consists  of  gastric  and  parenchymal  quadriradiate  spicules,  and 
of  dermal  triradiate  and  quadriradiate  spicules. 

Gastric  and  parenchymal  quadriradiate  spicules. — Either  regular  or  sagittal,  the  lateral  rays 
becoming  more  or  less  curved,  or  even  irregular,  all  rays  instead  of  being  straight,  becom- 
ing irregularly  bent  and  of  different  lengths ;  all  rays  of  the  same  average  diameter 
(0'005  mm.),  tapering  from  the  base  to  sharp  points  ;  facial  rays  0-02  mm.  long,  the 
length  of  the  apical  ray  inconstant,  varying  from  O02  mm.  to  0'08  mm.  The  gastric  quadri- 
radiate spicules  follow  the  course  of  the  exhalent  canals  throughout  their  whole  length, 
and  their  presence  or  absence  on  the  surface  of  the  cavities  of  the  parenchyma  shows 
whether  we  have  to  do  with  an  exhalent  or  inhalent  canal  system. 

Dermal  quadriradiate  spicules. — Extraordinarily  rare  ;  regular;  all  rays  of  the  same  length,  not 
exceeding  075  mm.  by  0'075  mm.,  smooth,  tapering  from  the  base  to  sharp  points. 

Dermal  triradiate  spicules. — Regular,  rays  of  a  rather  cylindrical  form,  0'55  mm.  long,  0-03  mm.  in 
diameter,  lying  in  the  cortex  in  several  parallel  layers,  becoming  smaller  in  the  low  collar 
and  sagittally  differentiated,  the  angles  between  basal  and  lateral  rays  becoming  more  acute 
(120°-95°),  and  the  lateral  rays  themselves,  like  those  in  the  oscular  triradiate  spicules  of 
Leucctta  vera  becoming  horn-shaped. 

Colour. — Cream  white. 

Habitat. — Station  163a,  June  3,  1874,  off  Port  Jackson,  Australia  :  depth,  30  to 
35  fathoms  ;  rock. 

Family  Teichonid^e  (Teichonia,  Teichonellidae),  Carter. 

Heteroccela  with  outer  surface  differentiated  into  two  different  planes,  one  bearing- 
pores,  the  other  oscula. 

Eilhardia,  n.  gen. 

Teichonidse  of  calyciform  shape.  The  surface  carrying  pores  supported  by  triradiate 
and  minute  acerate  spicules,  that  bearing  oscula  propped  by  large  acerate  spicules. 

In  honour  of  the  naturalist  whose  extensive  and  precise  investigations  have  marked  a 
new  era  in  Spongiology,  I  name  this  genus  Eilhardia,  and  the  single  species  of  the  genus 
at  present  known  schulzei. 

Eilhardia  schulzei,  n.  sp.  (PI.  II.  fig.  7;  PI.  IX.  figs.  1-10). 

This  form  is  doubtless  the  most  beautiful  of  all  the  calcareous  Sponges  hitherto  known. 
The  shape  of  its  body  is  calyciform,  the  concave  surface  is  dull,  the  convex  has  a  silvery 
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lustre.  The  convex  surface  bears  low  volcano-like  oscula,  disposed  at  approximately  equal 
distances  one  from  another;  their  diameter  does  not  exceed  0-4  mm.,  usually  being  still 
less.  The  concave  surface  may  be  compared  fco  a  sieve,  its  pores,  inconspicuous  to  the 
naked  eye,  are  found  under  the  microscope  to  be  round  and  disposed  close  together;  their 
average  diameter  is  0-06  mm.  (PI.  IX.  fig.  3).  The  walls  of  the  calyx,  3  mm.  to  4  mm. 
thick  near  the  centre,  grow  gradually  thinner  to  its  free  blade-like  margin. 

The  species  is  represented  in  the  collection  by  two  complete  specimens,  one  young,  7 
mm.  broad,  4-5  mm.  high,  with  but  few  oscula  ;  the  other  of  considerably  larger  size  (the 
longer  diameter  of  the  calyx  35  mm.,  the  shorter  22  mm.,  the  height  20  mm.),  and  by 
a  fragment  belonging  apparently  to  a  specimen  of  still  larger  dimensions.  The  larger 
complete  specimen  is  represented  on  PI.  II.  fig.  7. 

The  internal  organisation  (PL  IX.  fig.  1)  does  not  differ  from  that  of  Leuconidse. 

Skeleton. — The  skeleton  of  the  sieve-like  surface  consists  of  sagittal  triradiate  and 
minute  acerate  spicules  ;  that  of  the  parenchyma  of  large  regular,  often  sagittal  triradiate, 
and  of  minute  acerate  spicules ;  that  of  the  convex  oscular  surface  of  large  acerate  and 
subdermal  triradiate  ;  that  of  the  oscula  themselves  of  an  exterior  layer  of  large  acerate, 
of  a  middle  layer  of  sagittal  triradiate,  of  an  inner  layer  of  quadriradiate,  and  of  minute 
acerate  spicules,  supporting  the  ring-like  border  at  the  external  opening  of  the  osculum 
(PL  IX.  fig.  2).  The  minute  acerate  spicules  are  in  all  parts  of  the  body  of  the  Sponge  of 
■  he  same  outline. 

Minute  acerate  spicules. — The  most  typical  variations  are  given  on  PI.  X.  fig.  10.  Usually  0-05 
mm.  long,  with  a  diameter  of  0'0025  mm. 

Triradiate  spicules  of  the  sieve-like  surface. — Sagittal ;  all  rays  lying  in  the  same  plane,  of  the 
same  diameter,  tapering  from  the  base  to  approximately  sharp  points  ;  lateral  rays  curved 
forwards,  slightly  undulating,  each  forming  with  basal  ray  an  angle  varying  from  115°  to 
120°,  reaching  0'75  mm.  in  length  (usually  not  longer  than  0-5  mm.,  often  still  shorter) 
the  proportion  between  the  length  and  the  thickness  being  15  : 1;  basal  ray  straight,  length 
inconstant,  either  rather  exceeding  that  of  lateral  rays  or  equal  to  it,  or  even  shorter. 

Triradiati  spicules  of  the  parenchyma. — Regular,  with  pronounced  inclination  to  sagittal 
differentiation  by  the  shortening  of  basal  ray ;  all  rays  of  the  same  diameter,  the  propor- 
tion between  their  length  ami  thickness  varying  (in  lateral  rays)  from  10  : 1  to  12:1;  lateral 
rays  smooth,  tapering  from  the  base  to  sharp  points ;  basal  ray,  if  not  shortened,  also 
sharp-pointed,  if  shortened,  often  truncated,  in  both  cases,  however,  of  conical  form  ;  size 
extremely  inconstant,  the  length  varying  (in  lateral  rays)  from  0*15  mm.  to  1'8  mm.  In 
two  cases  I  found  these  triradiate  spicules  showing  a  rudimentary  fourth  apical  ray. 

Subdermal  tri/radiati  spieuli  s  of  the  convex  surface. — Sagittal ;  all  rays  lying  in  the  same  plane  ; 
basal  ray  straight,  tapering  from  the  base  to  a  sharp  point,  J-|  as  thick  as  lateral  rays 
and  either  longer  than  these  latter  (not  more  than  twice,  however),  or  of  the  same  length, 
or  even  shorter,  forming  with  each  of  them  an  angle  varying  from  110°  to  115°;  lateral 
rays  either  straight,  or  slightly  curved,  average  length  0'6  mm.,  the  proportion  betwet  i 
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the  thickness  and  the  length  varying  from  1 :  10  to  1  :  12.  In  the  spaces  between  the 
osoula  these  triradiate  spicules  lie  pretty  regularly,  their  corresponding  rays  being 
dispose!  more  or  less  parallel  one  to  auother,  their  basal  ray  turned  to  the  closed  end  of 
the  Sponge,  and  the  angle  between  the  lateral  rays  towards  the  sharp  margin  dividing  the 
sieve-like  surface  from  that  bearing  oscula.  Near  these  latter,  as  well  as  near  the  margin 
just  mentioned,  their  disposition  becomes  irregular,  they  lose  their  characteristic  shape, 
presenting  all  possible  transition-forms  to  the  sagittal  triradiate  spicules  of  the  sieve- 
like surface,  and,  on  the  other  hand,  growing  smaller,  to  the  rectangular  triradiate  ones  of 
the  oscular  skeleton. 

Large  (ten-ate  spicules  of  the  convex  surface. — Lying  in  several  layers  almost  parallel  to  the 
surface,  causing  its  smoothness  and  silvery  lustre.  Form,  length,  and  comparative  thickness 
extremely  variable,  either  spindle-,  club-,  or  lance-shaped,  or  of  quite  irregular  outline, 
reaching  1  mm.  in  length  (usually  shorter),  the  proportion  between  their  length  and 
thickness  varying  from  8 : 1  to  30  : 1. 

Oscular  acerate  spicules. — Spindle-  or  lance-shaped,  usually  twenty-eight  times  as  loug  as  thick, 
rarely  longer  than  055  mm.,  often  considerably  shorter. 

Oscular  triradiate  spicules. — Sagittal,  basal  ray  forming  with  each  of  lateral  rays  an  angle  of  90"; 
basal  ray  straight,  tapering  from  the  base  to  a  sharp  point,  usually  half  as  thick  as  lateral 
rays,  often  still  thinner,  occasionally  almost  of  the  same  diameter;  length  inconstant, 
rarely  longer  than  0'05  mm.,  often  not  exceeding  O'Ol  mm.  or  still  shorter  ;  lateral  rays 
either  straight,  or  slightly  curved  inwards,  usually  sharply  pointed,  ten  times  as  long  as 
thick,  average  length  01  mm. ;  connected  as  regards  their  form  and  size  with  the  sagittal 
subdermal  triradiate  spicules  of  the  oscular  surface  by  a  long  series  of  intermediate  stages. 

Oscular  ouaclriradiatc  spicules. — Like  the  rectangular  triradiate,  nothing  but  modified  sagittal 
triradiate  spicules  of  the  oscular  surface  ;  lateral  rays  either  straight  or  slightly  curved 
forwards,  tapering  from  the  base  to  approximately  sharp  points,  average  length  0'2  mm.  by 
002  mm.,  basal  ray  usually  rather  shorter,  straight,  sharp-pointed,  forming  with  each  of 
lateral  rays  an  angle  of  about  110° ;  apical  ray  curved,  not  seldom  undulating,  sharp-pointed 
like  the  facial  rays,  usually  rather  thinner  than  these  latter ;  length  varying  from  0-06  to- 
0'2  mm. 

Colour.— White. 

Habitat. —  Station  163a,  June  3,  1874,  off  Port  Jackson;  depth,  30  to  35  fathoms; 
rock.  Station  1G3,  April  4,  1874  ;  lat.  36°  56'  S.,long.  150°  30'  E.;  depth,  120  fathoms  ; 
off  Twofold  Bay,  Australia. 


In  order  to  render  conspicuous  the  comparative  richness  of  the  Challenger  Stations  in 
Calcarea,  I  give  here  the  following  Table,  showing  also  the  depths  from  which  the  Sponges 


were  dredged. 
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PLATE  I. 

Figure     1. — Leucosolenia  chcdlengeri,  n.  sp.;  natural  size.  Diam. 

2. — Leucosolenia  blanca,  Miklucho-Maclay,  .  x  2 

3. — Ute  argentea,  n.  sp.,  .  .  .  .  .  x       1*5 

4. — S>/con  arboreum,  Haeckel,      ....  x  2 

5. — Amphoriscus  flaw/ma,  n.  sp. ;  natural  size. 

(>. — Ghantia  tuberosa,  n.  sp.,       .  .  .  .  .  x  2 

7. — H 'etc rope;/ nm  nodus  gordii,  n.  gen.  and  sp.  ;  natural  size. 
8. — Leuconia  mult/ founts,  n.  sp.,  var.  goliaih;  natural  size. 
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PLATE  II. 


PLATE  II. 

Figure     1. — Leuconia  multiformis,  var.  capUlata  :  natural  size.  Uiam. 

2. — Leuconia  loricata,  n.  sp.,       .  .  .  .  x  2 

3. — Leuconia  dura,  n.  sp.  ;  natural  size. 

4. — Leuconia  Jruticosa,  Haeckel,  ....  x  2 

5. — Pcricharax  carteri,  n.  gen.  and  sp. ;  natural  size. 
6. — Leucetta  hceckeliana,  n.  sp.  ;  natural  size. 
7. — Eilhardia  schulzei,  n.  gen.  and  sp. ;  natural  size. 


The  Voyage  of  ELM.S  ..Challenge] 


i   I'U. 


i '  Leiu  'Uformis  var  capillata .         -'iLciuvnia  fruticosa, 

Z.Lcuconia   loricaX  i'cricharaxCari: 

3 Leucoiua  dura.  .laruL. 

ZEUhardia.  Schulzcv. 


PLATE  III. 


(ZOOL.  CHALL.  Exr. —  PART   XXIV.— 1883.) — Aa. 


PLATE  III. 


Figures  1,  2. — L&ucosolenia  poterium,  Hseckel,  sp. 

Fig.  1.   Portion  of  a  section  through  a  colonial  specimen,  showing  a 

spermospore  lying  in  the  mesoderm, 
Fig.  2.  A  spermospore  with  ripe  spermatozoa,    . 

„  3. — Levcosolenia  blanca,  Miklucho-Maclay. 

Large  coarse-grained  amoeboid  cells  of  the  peduncle, 

„  4. — Leucosolenia  challenger},  n.  sp. 

(a)  A  triradiate  spicule  from  the  interior  part  of  the  colony, 

(b)  A  triradiate  spicule  from  the  outer  surface,    . 

(c)  Do.  profile  view,   .... 
{d,  e)              Do.             embryonal,     .... 

„  5. — Si/eon  arcticum,  Hseckel. 

Portion  of  a  horizontal  section,  showing  the  course  of  the  radial  tubes 
and  intercanals,        ..... 
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6-13. — Gfrantia  tuberosa,  n.  sp. 

Fig.    6.  Portion  of  a  horizontal  section, 

Fig.    7.  Portion  of  the  wall  of  a  radial  tube  with  its  pores, 

Fig.    8.  Gastric  quadriradiate  spicules  (b,  embryonal), 

Fig.    9.  (a)  A  subgastric  triradiate  spicule, 

(b)  A  subgastric  quadriradiate  spicule,  . 

Fig.  10.  Tubar  triradiate  spicules  (b,  c,  embryonal), 

Fig.  11.  Acerate  spicules  (b,  embryonal), 

Fig.  12.  Sagittal  triradiate  spicules  of  the  cortex  (a,  embryonal), 

Fig.  13.  Irregular  triradiate  spicules  of  the  cortex, 
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Figure     1. — Heteropegma  nodus  gordii,  n.  gen.  and  sp. 

(a)      Portion  of  a  horizontal  section,  .... 

(6,  c)  Two  triradiate  spicules  of  trie  cortex, 

(</)      Tubar  and  parenchymal  quadriradiate  spicules,  . 

,,        2. — Anamixilla  torresi,  n.  gen.  and  sp. 

(a)  Portion  of  a  horizontal  section,      .... 

(b)  A  gastric  quadriradiate  spicule,      .... 

(c)  A  subgastric  triradiate  spicule,       .... 

„       3. —  Ute  argentea,  n.  sp. 

Portion  of  a  horizontal  section,  .  .  .  x        100 

„       4. — Amphorisous  pocidum,  n.  sp. 

Portion  of  a  horizontal  section,  .  .  .  x        100 

„       5. — Amphoriscus  elongatus,  n.  sp. 

Portion  of  a  horizontal  section,  .  .  .  x         1 00 
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PLATE  V 


Figure     1. —  Utc  argentea,  n.  sp. 

(a)  A  subg.astric  triradiate  spicule,  . 

(//,  c)  Two  tubar  acerate  spicules, 

(d,  e)  Two  gastric  quadriradiate  spicules, 

(/)  Do.  embryonal, 

(;/)  A  tubar  quadriradiate  spicule,  . 

(ft,  I)  Two  gastric  acerate  spicules,     . 

(m,  w)  Two  dermal  triradiate  spicules, 

(o)  A  young  dermal  acerate  spicule, 

(p)  Do.     fully  developed  transverse  section 
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2. — Amphoriscus  p>oculwm,  u.  sp. 

(a)  A  subgastric  triradiate  spicule, 

(b)  A  subdermal  triradiate  spicule, 

(c)  A  dermal  triradiate  spicule, 

(d)  Do.      embryonal, 

(e)  A  gastric  triradiate  spicule, 
(/)  A  parenchymal  acerate  spicule, 

3. — Amphoriscus  fiamma,  u.  sp. 

(u)  A  subgastric  triradiate  spicule,     . 

(6)  A  subdermal  triradiate  spicule,   . 

(b l)  Do.     embryonal, 

(c)  A  gastric  quadriradiate  spicule,  . 

(d,  e)  Two  young  parenchymal  acerate  spicules, 

(/)  The  same,  fully  developed  (transverse  section), 

(g)  A  linear  acerate  spicule  of  the  peristome,  . 
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4. — Amphoriscus  elongatus,  n.  sp. 

(a)  A  subgastric  triradiate  spicule, 
(/»)  A  subdermal  quadriradiate  spicule, 
('•)  A  gastric  quadriradiate  spicule, 
('?)  A  dermal  triradiate  spicule, 
(')  A  minute  acerate  spicule. 
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PLATE  VI. 


Figure     1. — Leucilla  connexiva,  n.  sp. 

(a)  Portion  of  a  horizontal  section, 

(b)  A  dermal  triradiate  spicule, 

(c)  A  gastric  triradiate  spicule, 

(d)  A  subgastric  triradiate  spicule, 

(e)  A  subdermal  triradiate  spicule, 
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2. — Leucilla  liter,  n. 


sp. 


(a)       Portion  of  a  horizontal  section  ;  Am,  =  Amphiblastuhe, 

(!>)      A  dermal  quadriradiate  spicule, 

(c)      A  gastric  quadriradiate  spicule, . 

(d,  e)  Two  subgastric  triradiate  spicules, 

(/)      Two  spermospores,     .... 
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3. — Leuconia  multiformis,  n.  sp. 

(a)  Portion  of  a  horizontal  section, 

(b)  Piece  of  the  dermal  surface, 
(f)  A  conjectural  calcoblast, 
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PLATE  VII. 
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PLATE  VII. 


Figure     1. — Leuconia  multiformis. 

(a)  A  gastric  quadriradiate  spicule, 

(b)  A  subgastric  triradiate  spicule, 

(c)  A  sagittal  parenchymal  triradiate  spicule, 

(d)  A  young  regular  parenchymal  triradiate  spicule, 
(i )  A  dermal  triradiate  spicule, 

(/)  Two  minute  acerate  spicules, 

(;/)  A  spindle-like  large  acerate  spicule  (transverse  section) 
(h )  A  young  lance-like  acerate  spicule, 

,,  2. — Leuconia  tppica,  n.  sp. 

(a)  A  gastric  quadriradiate  spicule,     . 

(b)  A  parenchymal  triradiate  spicule, 

(c)  A  dermal  triradiate  spicule, 

„  3. — Leuconia  rudifera,  n.  sp. 

(«-«"')  Four  minute  gastric  acerate  spicules, 

(b)  A  gastric  quadriradiate  spicule, 

(c)  A  dermal  triradiate  spicule, 

,,  4. — Leuconia  levis,  n.  sp. 

(a)  A  gastric  quadriradiate  spicule,  . 

(b)  A  subgastric  quadriradiate  spicule, 

(c)  A  larger  parenchymal  triradiate  spicule, 
(d-d"')  Four  smaller  parenchymal  triradiate  spicides, 

,,  5. — Leuconia  crucifera,  u.  sp. 

(a)  A  gastric  quadriradiate  spicule, 
(h)  A  parenchymal  triradiate  spicule, 
(f)  A  parenchymal  quadriradiate  spicule, 

(d)  A  large  acerate  spicule  (transverse  section),  . 

,,  6. — Leuconia  loricata,  n.  sp. 

(«-«"")  Five  minute  acerate  spicules,  . 

(b)  A  dermal  triradiate  spicule, 

„  7. — Leuconia  dura,  n.  sp. 

(a-a")  Four  oscular  triradiate  spicules, 

„  8. — Per'tcliurax  carteri,  n.  gen.  and  sp. 

Ten   subdermal  spicules   in  their   natural   disposition  (var. 
heteroraphis),  .  .  .  . 

,,  9. — Leucetta  imperfecta,  n.  sp. 

(a-e)  Five  minute  triradiate  spicules,  .... 
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PLATE  VIII. 


Figures      1-6. — Leucetta  hceckeliana,  u.  sp. 

Fig.   1.  Portion  of  a  horizontal  section, 

Fig.   2.  Portion  of  a  section  through  the  cortical  layer,  showing  some 

mesoderniic  cells  and  one  spermospore, 
Fig.   3.  A  cortical  triradiate  spicule, 
Fig.  4.  A  cortical  quadriradiate  spicule  (from  the  top),     . 
Fig.   5.  A  regular  minute  quadriradiate  spicule  (n,  from  the  top,    . 

h,  profile  view),  .  .  .  .  x        400 

Fig.  6.  A  sagittal  minute  quadriradiate  spicule    (a,    from  the  top, 

b,  profile  view),  .  .  .  .  x         400 

„         7-10. — Leucetta  vera,  n.  sp. 

Fig.     7.  Portion  of  a  horizontal  section,              .                 .  x  30 
Fig.     8.  Portion  of  a  section  through  the  parenchyma  near  the  inner 

surface,  showing  large,  coarse-grained,  pavement  cells,    .  x  .300 

Fig.     9.  A  cortical  triradiate  spicule,                  .                 .  x  30 

Fig.   10.  A  cortical  quadriradiate  spicule  (from  the  top),  .  x  30 
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Figures 


l-lo. — Eilhardia  schulzei,  n. 
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Fig. 
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Portion  of  a  vertical  section, 

One  half  of  an  osculum  (from  within), 

Portion  of  the  sieve-like  surface, 

Two  parenchymal  triradiate  spicules  ;  (b,  embryonal), 
(a)      A  triradiate  spicule  of  the  sieve-like  surface, 
(l>,  <■)  Two  triradiate  spicules  of  the  convex  surface, 
(d)      An  oscular  quadriradiate  spicule, 
Three  oscular  triradiate  spicules, 
Two  .slender  acerate  spicules  of  the  convex  surface, 
Five  stout  acerate   spicules  of   the  convex   surface 
embryonal),        .... 
9.  Two  acerate  spicules  of  the  osculum,     . 

Minute  acerate  spicules  of  the  sieve-like  surface,  . 
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VOYAGE    OF    H.M.S.    CHALLENGES. 


ZOOLOGY. 


REPORT  on  the  Cirripedia  collected  by  H.M.S.  Challenger  during  the  years 
1873-76.  By  Dr.  P.  P.  C.  Hoek,  Member  of  the  Royal  Academy  of 
Science  of  the  Netherlands. 

INTRODUCTION. 

The  Cirripedia  form  together  a  group  of  Crustacea  which,  generally  (Gerstacker,  Claus), 
is  considered  as  an  Order.  The  information  we  possess  with  regard  to  this  Order  is  by 
no  means  insignificant  :  the  splendid  Monographs  of  which  Charles  Darwin  has  made  it 
the  subject !  are  alone  sufficient  to  place  it  among  the  best  known  groups  of  inverte- 
brate animals.  The  publication  of  these  Monographs  has  been  so  eventful  in  the 
development  of  our  knowledge  of  the  group  that  I  may  be  allowed  to  divide  the  history 
of  that  knowledge  into  two  periods  : — 

I.   Before  the  publication  of  Darwin's  Monographs  ;  and 
II.  From  this  publication  up  to  the  present  date. 

It  would  be  quite  superfluous  to  enter  into  details  with  regard  to  the  history  during 
the  first  period.  As  Darwin  says  in  the  preface  of  his  Monograph  on  the  Lepadidaj 
(p.   8),  this  history  has  been  fully  given  by  Burmeister 2  and  by  Martin  St.-Ange,3  and 

1  Darwin,  C,  A  Monograph  on  the  sub-class  Cirripedia,  with  figures  of  all  the  species,  Lepadida;  (1851),  Balan 
idae,  Verrucidse,  &c.  (1854),  London,  Ray  Society.  A  Monograph  on  the  fossil  Lepadida3,  or  pedunculated  Cirripedea  oi 
Great  Britain,  London,  1851.     A  Monograph  on  the  fossil  Balanidse  and  Verrucidie  of  Great  Britain,  London,  1854. 

2  Burmeister,  H.,  Beitrage  zur  Naturgeschichte  der  Rankenfusser,  Berlin,  1S34. 

3  Martin  Saint-Ange,  G.  J.,  Memoire  sur  l'organisation  des  Cirripedes  et  sur  leurs  rapports  naturels  avec  les 
animaux  articules,  Mem.  Savans  e'trangers,  vi.  p.  513-555,  Paris,  18:)5. 
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what  was  published  between  the  dales  of  the  works  of  these  authors  and  that  of  Darwin's 
.Monographs  is  to  be  found  in  the  above  preface.  Moreover,  this  history  has  met  with 
an  exhaustive  treatment  at  the  hands  of  Prof.  Gerstacker,  in  Bronn's  Klassen  mid 
( >rdnungen  des  Thierreichs.1  The  parts  in  which  the  Cirripedia  are  treated  were  published 
in    18G9,  and  so  we  find  in  the  German  work  the  history  of  our  group  continued  till 

about  18G7. 

Of  Darwin's  Monographs  two  (1851  and  1854)  give  descriptions  of  the  living  species, 
two  others  (published  in  the  same  years)  descriptions  of  the  fossd  ones.  In  the  first, 
moreover,  the  anatomy,  embryology,  &c,  of  the  different  forms  find  ample  treatment. 
The  descriptions  of  the  species  are  extremely  exhaustive,  each  forming  almost  a  mono- 
graph of  its  own ;  the  discussion  of  the  relations  between  the  different  species,  and  also 
of  those  existing  between  the  genera,  is  doubtless  among  the  best  published  in  this 
department  of  Invertebrate  Zoology.  Finally,  his  studies,  perhaps  even  more  than  those 
of  Cuvier,2  of  Martin  Saint-Ange,  and  Burmeister,  are  contributions  to  our  knowledge 
of  the  anatomy  of  the  group,  and  so  have  proved  very  valuable  to  Animal  Morphology 
in  general. 

The  way  in  which  Darwin  has  compiled  all  the  information  scattered  through 
zoological  literature  has  been  so  thoroughly  exhaustive  and  accurate,  the  way  in  which 
he  made  use  of  this  information  lias  been  so  very  critical,  that  his  works  must  necessarily 
form  the.  basis  of  all  future  investigations.  In  comparison  with  the  immense  quantity  of 
scientific  information  contained  in  his  publications,  but  little  has  been  added  to  our 
knowledge  of  the  group  since  their  appearance.  I  propose  to  bring  these  additions 
under  three  different  heads  : — 

1.  A  sketch  of  the  development  of  our  knowledge  with  regard  to  the  number 

of  the  genera  and  species  known,  their  geographical  and  bathymetrical  dis- 
tribution. 

2.  A  summary  of  what  has  been  added  to  our  knowledge  of  the  anatomy,  embry- 

ology, &c,  of  the  group  ;  and 

3.  A  discussion  of  the  different  opinions  published  with  regard  to  the  classification 

of  the  group,   especially  since    the    discovery    of  the    so-called    Cirripedia 
Suctoria  or  Rhizocephala. 

Under  the  first  head  I  shall  also  refer  briefly  to  the  fossil  genera  and  species  described 
since  the  publication  of  Darwin's  Monographs.  It  is  much  to  be  regretted  that  I  have 
not  been  able  to  make  the  summary  of  the  literature  in  this  department  more  complete. 
As  it  was  an  utter  impossibility  to  go  personally  over  the  whole  of  zoological  literature 

Gerstacker,  A.,  Die  Klassen  und  Ordnungen  der  Arthropoden  wissenschaftlich  dargestellt  in  Wort  und  BiLl. 
Abtheilung  1,  Crustacea,  Hiilfte  1,  Leipzig  und  Heidelberg,  1865-79  ;  Rankenfussler,  pp.  406-589,  Taf.  I.-VI. 
2  Cuvier,  G.,  Memoires  pour  servir  a  l'histoire  naturelle  et  Panatomie  des  Mollusques,  Article  Anatifa,  1817. 
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in  search  of  descriptions  of  new  fossil  or  recent  species,  my  labours  in  this  direction  have 
been  limited  to  examining  carefully  the  contents  of  the  different  records  of  zoological 
literature.1    Under  the  first  head  I  shall  treat  only  of  the  true  nonparasitical  Cirripedia. 

Since  the  publication  of  Darwin's  remarkable  monograph,  the  Cirripedia  of  the  English 
coast,  and  of  the  surrounding  seas,  have  not  much  occupied  zoologists.  Only  occasionally 
faunistic  observations  have  been  made  and  published,  e.g.,  by  the  Rev.  A.  M.  Norman  ' 
(1868),  in  his  report  on  the  Shetland  Crustacea.  Three  species  of  Balanus  are  mentioned 
in  it,  moreover,  Verruca  strdmia,  ScalpeUum  vvlgare,  and  Alcippe  lampas.  The  obser- 
vations made  by  Lawson8  (1858)  and  Adams4  (1861)  are  rather  biological  than 
faunistic. 

Leslie  and  Herdman 5  (1881)  observed  in  the  Firth  of  Forth  one  species  of  Lepas,  two 
of  Conchoderma,  and  four  of.  Balanus.     No  new  species  were  collected. 

In  more  northern  latitudes  the  Cirripedia  are  not  represented  by  very  many  species. 
M.  Sars6  (1857)  observed  a  new  species  of  ScalpeUum  (ScalpeUum  strocmii)  near  Bergen, 
on  the  long  spines  of  Cidaris  papillata,  living  at  a  depth  of  80  to  150  fathoms.  Five 
other  Cirripedia  were  collected  by  him  in  the  North-Arctic  region  (four  species  of 
Balanus  and  one  of  Verruca).  According  to  Heller"  (1875),  the  only  Cirriped  taken 
during  the  Austro-Hungarian  North-Polar  Expedition  is  ScalpeUum  stroemii,  Sars.  Prof. 
G.  0.  Sars,8  however,  pointed  out  that  the  species  of  Heller  is  quite  distinct  from  that  of 
M.  Sars  :  he  therefore  suggests  a  new  name  for  it,  and  calls  it  ScalpeUum  angustum. 
During  the  great  Norwegian  North-Atlantic  Expedition9  three  new  species  of  ScalpeUum 
{ScalpeUum  striolatum,  ScalpeUum  cornutum,  and  ScalpeUum  hamatum  ;  the  first  at  a 
depth  of  412  and  1081  fathoms  ;  the  second  of  148,  350,  and  416  fathoms;  the  third  of 
416,  457,  and  620  fathoms)  were  added  to  those  previously  known,  whereas  at  the  same 
time  the  occurrence  of  ScalpeUum  vuhjare  at  a  latitude  of  64°  N.  was  ascertained. 

In  the  Arctic  region  Balanus  porcatus,  Da  Costa,  occurs  on  the  east  coast  of  Greenland 
(Buchholtz),10  near  Cape  Napoleon,  Smith  Sound,  lat.  79°  N.  (Miers),11  Barents-Sea  and 

1  AriMv.fUrNaturgeschichte,  1855-1882  ;  Zoological  Record,  vote,  i.-xvii..  1864-1880;  Zoologischer  Anzeiger,  vols,  i.-vi. 
1878-1883. 

2  Gwyn  Jeffreys,  Rev.  A.  Merle  Norman,  &c,  Last  Report  on  Dredging  among  the  Shetland  Isles,  Report  Brit. 
Assoc,  1868,  p.  301. 

3  Lawson,  G.,  Remarks  on  Lepas  anatifera,  Lin.,  Aim.  Mag.  Nat.  Hist.,  ser.  3,  vol.  ii.  1858,  p.  17:2. 

4  Adams,  A.,  On  the  rapid  growth  of  Cirripedes,  Zoologist,  1861,  p.  7321. 

5  Leslie,  G.  and  W.  A.  Herdman,  The  Invertebrate  Fauna  of  the  Firth  of  Forth,  Trans.  Roy.  Phys.  Sue,  Edinburgh, 
1881. 

0  Sars,  M.,  Oversigt  over  de  i  den  norsk-arctiske  Region  forekommende  Krebsdyr.  Forhandl.  Vidensk-Selsk  Chris 
tiania,  1859. 

7  Heller,  C,  Crustaceen,  Pycnogoniden  und  Tunicaten  der  k.  k.  Oester.-Ungar.  Nordp.  Exped.,  Denhschr.  </.  .1/ 
Nature.  <'l  d.k.  Akad.  <l  Wiss.  ITien,  Bd.  xxxv.  1875. 

8  Sars,  G.  O.,  Crustacea  et  Pycnogouida  nova,  Archivf.  Math,  og  Nature.,  Bd.  i\\  1879,  Kristiania. 

9  Sars,  G.  O.,  Prodromus  descriptions  Crustaceorum  et  Pycnogonidarum,  Archivf.  Math,  og  Nature.  Bd.  ii.  1K77, 
Kristiania. 

10  Buchholtz,  R.,  Zweite  deutsche  Nordpolarfahrt,  II.  Zoologie,  Cirrhipedia,  p.  396,  1874. 

11  Miers,  Edw.  J.,  Crustacea  in  Sir  G.  Nares'  Narrative  of  a  Voyage  to  the  Polar  Sea,  vol.  ii.  p.  24'  I  248,  1  s78. 
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Matotsjkin-Shar  (Nowaja-Zemlja)  (Hoek),1  &c.  Balanus  balanoides,  Linn.,  was  collected 
near  Port  Foulke,  Arctic  America  (Miers),2  and  in  the  Matotsjkin-Shar  (Hoek)  ;  Balanus 
crenatus,  Brug.,  finally,  occurs  in  Discovery  Bay,  Greenland,  in  30  fathoms  (Miers). 

The  species  of  Cirripedia  occurring  at  the  coast  of  Bohuslan  are  enumerated  by 
A.  \Y.  Malm3  :  they  are  of  the  non-parasitic  species,  three  species  of  Balanus,  Verruca 
stromia,  Lifts  anatifera,  Lepas  hillii,  and  Lepas  fascicular  is,  Conchoderma  virgatum, 
and  Aucfasma  sqniilicola. 

The  Cirripedia  of  the  Baltic  belong  all  to  the  genus  Balanus.  According  to  Prof. 
Mobius4  they  are  Balanus  crenatus,  Balanus  porcatus,  and  Balanus  improvisus.  The 
latter  was  observed  in  1868,  in  the  brackish  water  of  the  Byk  River,  by  Prof.  Julius 
Miinter,6  and  is  found,  moreover,  at  several  points  on  the  northern  shores  of  Germany 
(Metzger). 6 

The  Cirripedia  of  the  German  coast  are  not  very  numerous.  Metzger7  (1870)  only 
mentions  Balanus  porcatus,  Balanus  crenatus,  and  Balanus  balanoides,  Verruca  stromia, 
Lepas  anatifera,  and  Lepas  anserifera.  Clithamalus  stellatus,  Poli,  sp,  is  found  near 
Heligoland,  as  was  observed  by  me  in  1877.  Frey  and  Leuckart 8  (1847)  described  two 
new  species  of  the  same  genus  from  the  coast  of  Heligoland,  but  they  are  no  doubt 
varieties  of  the  species  named  above. 

A  list  of  the  species  found  on  the  Dutch  coast  was  published  by  me9  in  1876.  I 
observed  only  four  species  of  Balanus,  Lepas  anatifera,  and  Verruca  stromia.  For  the 
Belgian  coast  P.  J.  van  Beneden  10  (1861)  mentions  only  Lepas  anatifera  and  a  species  of 
Balanus. 

Of  the  Cirripedia  of  the  French  coast  we  possess  lists  published  by  Caillaud u 
(1865)  and  by  Fischer  12  (1872).     The  latter  enumerates  eighteen  different  species  : — four 

1  Hoek,  P.  P.  C.  Crustaceen  gesamme.lt  wahrend  der  Fahrten  des  Willem  Barents,  1878  and  1879,  Niederl.  Arch. 
f.  Zool.  Suppl.,  Bd.  i.,  1882. 

:  Miers,  Edw.  J.,  On  a  small  collection  of  Crustacea  made  in  the  North  Greenland  Seas,  Journ.  Linn.  Soc, 
Land.,  Zoology,  xv.,  1880. 

3  Malm,  A.  W.,  Om  Cirripeder  funna  vid  Bohuslans  Kust.,  pp.  26-32,  Gbteborgs  Naturh.  Museum  Zool.  Zool.  Afd. 
III.  1882. 

4  Mobius,  K.,  Die  wirbellosen  Thiere  der  Ostsee.  Jahresber.  d.  Commiss.  z.  wissensch.  Unters.  d.  deutschen.  Mecre 
I.  1873. 

5  Miinter,  J.,  und  Buchholtz,  Ueber  Balanus  improvisus,  Milth.  naturwiss.  Verein  v.  Neu-Vorpommern  u.  Rugen. 
1.,  1869,  pp.  1-40. 

''  Metzger,  A.,  Balanus  improvisus,  Darw.,  Nachr.  d.  Deutschen  mal.  Gesellsch.  Bd.  x.  1878,  No.  1,  pp.  7-9. 

7  Metzger,  A.,  Die  wirbellusen  Meeresthiere  der  ostfriesischen  Kuste.  Erster  Beitrag.  Hannover,  1870. 

8  Frey,  H.  und  R.  Leuckart,  Beitrage  zur  Kenntniss  wirbelloser  Thiere,  Braunschweig,  1847. 

9  Hoek.  P.  P.  C,  Eerste  bydrage  tot  de  kennis  der  Cirripedien  der  Nederlandsche  Fauna,  Tijdschr.  der  Ned.  Vial.. 
I  :  r.,  Bd.  ii.,  1876,  pp.  1-46. 

10  Van  Beneden,  P.  J.,  Recherches  sur  la  faune  littorale  de  Belgique,  Crustaces,  Bruxelles,  1861. 

11  Caillaud,  F.,  Catalogue  des  Radiaires,  des  Annelides,  des  Cirripedes  et  des  Mollusques  receuillis  dans  le  departe- 
meiit  de  la  Loire-inferieure,  Nantes,  1865. 

12  Fischer,  Paul,  Crustaces  Podophthalmes  et  Cirrhipedes  du  department  de  la  Gironde  et  des  cotes  du  Sud-Ouest 
de  la  France,  Actes  de  la  Soc.  Linneenne  de  Bordeaux,  xxviii.,  1872. 
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of  Balanus  (Balanus perforatus,  Bcdanus  improvisus,  Balanus  amphitrite,  and  Balanus 
balanoides),  one  of  A  casta  {Acasta  spjongites),  one  of  Pyrgoma  {Pyrgoma  anglicum),  one 
of  Coronula  (Coronula  biscayensis.,  van  Beneden,  which  is  probably  the  same  as  Coro- 
ii  ula balaenaris,  Gmelin),  Chthamalus  stellatus,  Verruca  stromia ;  five  species  of  Lepas, 
Conchoderma  auritum  and  Conchoderma  virgatum,  Sccdpellum  vidgare,  and  Pollicipes 
cornucopia.  Cailliaud  observed,  moreover,  Alepas parasitica,  Rang,  as  an  inhabitant  of 
the  French  coast.  With  the  exception  of  Balanus  amphitrite,  all  these  species  are  found 
also  on  the  English  coast. 

The  Mediterranean  species  are,  I  think,  not  sufficiently  known.  A  new  species  of 
Dichelaspis  (Dichelaspis  darwinii)  was  described  in  1861  by  F.  de  Filippi.1  I  received, 
from  the  direction  of  the  Zoological  Station  at  Naples,  specimens  of  that  species,  and  also 
of  Lepas  pectinata  and  anatifera,  Sccdpellum  vidgare,  Conchoderma  virgatum  and 
auritum,  Alepas  minuta,  and  Balanus  perforatus.  These  species  occur  in  the  Gulf  of 
Naples  or  in  its  vicinity.  It  is  likewise  inhabited  by  Balanus  amphitrite,  as  I  know  from 
having  collected  it  myself.  Heller 2  (1866)  mentions  a  new  species  of  Conchoderma 
[Conchoderma  gracile),  a  delicate  little  species,  occurring  in  the  Adriatic  Sea,  and 
occupying  the  gills  of  Maja  squinado.  The  great  variability,  however,  of  the  members 
of  this  genus  makes  me  hesitate  before  accepting  this  as  a  distinct  species.  He,  more- 
over, observed  in  the  Adriatic  Sea  Lepas  anatifera,  Sccdpellum  vidgare,  Chthamalus 
stellatus,  and  Chelonia  testudinaria.  The  latter  on  Chelonia  caretta.  Stossich3  (1880) 
observed  there  the  same  species,  and  also  Bcdanus  tintinnabulum. 

P.  Mayer4  (1878)  published  a  short  notice  of  the  occurrence  of  Conchoderma  virgatum, 
Spengler,  on  an  undetermined  species  of  Pennella,  taken  from  Xiphias  gladius,  at  Naples. 

According  to  Marcusen'"  (1867),  the  Black  Sea  is  inhabited  by  Tetraclita  porosa,  and 
some  species  of  Balanus.  Czerniavski 6  (1868)  mentions  for  the  Black  Sea  Balanus 
improvisus,  Darwin,  and  an  undetermined  species  similar  to  Bcdanus  dccliris. 
Darwin. 

Noll7  (1875)  described  a  new  genus  of  Cirripedia,  which  he  called  Kochlorine,  and 
which  was  found  by  him  near  Cadiz,  living  in  holes  bored  in  the  shells  of  Haliotis. 
According  to  him  the  new  genus  comes  near  to  Cryptophialus  and  Alcippe,  and  so  forms 
a  third  genus  of  the  Abdominalia  (Darwin).     The  species  is  called  by  him  Kochlorine 

1  De  Filippi,  F.,  Sul  genere  Dichelaspis  e  su  di  una  nuova  specie  di  esso  propria  del  Mediterraneo,  Arch.  per.  la 
Zool,  I.,  1861. 

2  Heller,  Cam.,  Careinologische  Beitrage  zur  Fauna  dea  adriatischen  Meeres,  Verhandl.  d.  k.k.  zool.-hot.  GeseUsch. 
Wien,  Bd.  xvi.,  1866. 

3  Stossich,  M.,  Prospetto  della  Fauna  del  mare  Adriatico.  HI.  Bullet.  Sockta  A/hint,  rli  Scit  «•..  untundi  in   'I', 
VI.,  1880. 

4  Maver,  P.,  Carcinologische  Mittheilungen.  V.  Pennella  und  Conchoderma,  Mitth.il.  a.  d.  zool.  Station  zu 
Neapel,  Bd.  i..,  1879. 

6  Marcusen,  Zur  Fauna  des  Schwarzen  Meeres,  Archiv.f.  Naturg.,  Jahrg.  xxxiii.,  1867. 

0  Czerniavski,  Mat.  Zoogr.  Pont.,  p.  63,  Transact,  first  Meeting  Russian  Naturalists,  St.  Petersb.,  1868  (Russian). 

7  Noll,  F.  C,  Ueber  Kochlorine  hamata,  ZeiUchr.  f.  wiss.  Zool.,  Bd.  xxv.,  1875. 
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hamata.  The  same  author  of  late  (1883)  has  published  a  short  note,1  in  which  he 
mentions  a  species  of  the  same  genus  Kochlorine,  probably  different  from  his  Kochlorine 
hcmata,  and  inhabiting  cavities  in  a  Haliotis  shell  from  the  Cape  of  Good  Hope.  For 
this  .second  species  the  name  of  Kochlorine  bihamata  is  proposed. 

The  ( lirripedia  of  the  North-American  coast  have  been  somewhat  neglected  by  zoologists. 
In  the  report  upon  the  invertebrate  animals  of  Vineyard  Sound  and  the  adjacent  waters, 
published  (1873)  by  Prof.  A.  E.  Verrill,2  and  in  Dr.  Spencer  F.  Baird's  report  for  1872,  five 
species  of  Balanus  (Balanus  amphitrite,  Balanus  eburneus,  Balanus  improvisus,  Balanus 
crenatus,  and  Balanus  balanoides) ;  Coronula  diadema;  four  species  of  Lepas  (Lep>as 
anatifera,  Lepas  anserifera,  Lepas  pectinata,  and  Lepas  fascicularis) ;  and  two  species 
of  Conchoderma  (Conchoderma  auritum  and  Conchoderma  virgatum)  are  enumerated. 

Macdonald3  (1869)  published  a  description  of  an  "apparently  new  genus  of  minute 
parasitic  Cirripeds,  between  Lepas  and  Dichelaspis."  The  species  is  called  Paradolepas 
neptuni,  and  was  found  on  the  gills  and  respiratory  appendages  of  Neptunus  pelagic  us, 
one  of  the  swimming  crabs  occurring  in  great  plenty  at  Moreton  Bay  (Australia).  The 
species  is,  also,  according  to  him,  abundant  at  Sydney,  and  amongst  the  islands  of  the 
south-western  Pacific.  I  believe  the  genus  Paradolepas  to  be  synonymous  with 
Dichelaspis,  Darwin.  Macdonald  met  with  another  small  pedunculate  Cirriped  in  Nandi 
Kay,  Vanua  Levu,  Fiji,  also  parasitic  upon  a  swimming  crab,  but  he  neglected  to  decide 
whether  this  was  identical  with  the  other  or  not. 

F.  W.  Hutton 4  (1878)  has  published  a  list  of  the  New  Zealand  Cirripedia  in 
the  Otago  Museum.  The  short  notice  contains  an  enumeration  of  eighteen  species 
of  Cirripedia,  the  description  of  two  new  species  of  Elminius  (Elminius  sinuatus 
and  Elminius  rugosus),  and  one  new  Pollicipes  (Pollicipes  darwinii),  all  three  from 
New  Zealand. 

Fritz  Midler5  (1867)  observed  in  Desterro,  southern  Brazil,  a  new  species  of 
Balanus  (Balanus  armatus).  The  species  Hves  in  sponges,  and  is  distinguished  by 
a  rich  and  very  peculiar  armature  of  its  cirri.  The  commonest  species  of  Balanus 
occurring  in  the  same  locality  is  Balanus  improvisus,  var.  assimilis,  and  the  same  author 
describes  a  probable  hybrid  between  this  variety  and  his  Balanus  armatus. 

With  regard  to  the  Cirripedia  inhabiting  the  skin  of  whales,  we  possess  a  paper  from 
W.  H.  Dall,6  and  a  short  note,  published  by  Steenstrup  as  a  footnote  to  Liitken's  Mono- 

1  Noll,  F.  C,  Zur  Verbreitung  von  Kochlorine,  K.,  Zoologischer  Anzeiger,  No.  147,  1883,  p.  471. 

-  Verrill,  A.  E.,  Report  upon  the  Invertebrate  Animals  of  Vineyard  Sound,  U.S.  Commission  of  Fish  and  Fisheries, 
Part  I.,  Washington,  1873. 

1  Macdonald,  .1.  D.,  On  an  apparently  new  Genus  of  minute  Parasitic  Cirripeds,  between  Lepas  and  Dichelaspis, 
I'mr.  Zool.  Soc.  Lond.,  1869,  p.  440. 

4  Hutton,  F.  W".,  List  of  the  New  Zealand  Cirripedia  in  the  Otago  Museum,  Trans.  N.  Z.  Instit.,  xl,  1878. 

:  Muller,  F.,  Ueber  Balanus  armatus  und  einen  Bastard  dieser  Art  und  des  Balanus  improvisus  var.  assimilis, 
Darw.,  Archivf.  Naturrjesch.,  Jahrg.  xxxiii.,  1867. 

*  Dall,  W.  H.,  Proc.  CaKforn.  Acad.,  1872. 
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graph  of  Cyamus}  The  first  (1872)  mentions  Coronula  diadema,  Lam.,  or  perhaps  a 
similar  but  distinct  species  from  Megaptera  versabilis  of  north-west  America ; 
Cryptolepcbs  rkachianectis,  a  new  genus  and  species  of  sessile  Cirripedia  found  on 
Rkachianectes  glaums,  Cope;  in  the  third  place  Otion  stimpsoni,  Dall,  sessile  on 
Coronula,  infesting  Megaptera  versabilis,  but  never  on  the  surface  of  the  whale  itself. 
Steenstrup  (1873)  enumerates  Coronula  balaenaris,  Gmelin,  on  right  whales  of  the 
northern  and  southern  hemispheres;  Coronula  diadema,  Linn.,  on  Megaptera  hoops, 
Atlantic  and  also  southern  hemisphere  ;  Coronula  regime,  Darw.,  on  unknown  whales  of 
the  South  Sea ;  Tubicinella  trachealis,  Sav.,  on  northern  and  southern  right  whales  ; 
Xenobalamis  glohicipitis,  Steenstrup,  on  Glohiocephahis  melas  from  the  Faroe  ;  finally, 
Xenobalanus  strictus,  Steenstrup,  on  several  species  of  Delphinus  from  warmer  parts  of 
the  Atlantic.  Sars2  (1880)  observed  Conchodenna  (vittatum)  virgatum  on  Penella 
balaenopterce,  which  was  taken  from  Balaenoptera  musculus,  and  Conchodenna  auritum 
and  Coromda  diadema  on  Megaptera  hoops. 

During  the  cruise  of  the  Austrian  man-of-war  "  Novara,"  a  small  collection  of 
Cirripedia  was  made.  This  was  determined  by  Heller3  (18G5),  and  contained  the 
following  species  : — Lepas  anatifera,  from  the  Cape  of  Good  Hope  ;  Lepas  anserifera, 
from  the  Nicobars  and  Shanghai ;  Lepas  fascicularis,  from  Eio  Janeiro ;  Conchoderrna 
auritum,  from  Auckland  ;  Pollicipes  mitella,  from  Hong  Kong;  Balanus  tintinnabulum, 
from  Madras  and  Chili ;  Tetraclita  porosa,  from  Sydney  ;  and  Chthamalus  cirratus,  from 
the  Nicobars. 

A  new  species  of  Dicliclaspis  (Dichelaspis  aymonini)  was  observed  (1874)  on  the 
gills  of  Macrochira  kaempferi,  by  Lessona  and  Tapparone-Canefri.4  A  new  genus 
{Ornitholepas)  was  proposed  (1874)  by  Targioni-Tozzetti 5  for  a  species  of  Cirripedia 
inhabiting  the  tad  feathers  of  Priofinus  cinereus,  a  bird  of  the  Southern  Atlantic  and  the 
Indian  Ocean.  Gerstiicker G  supposes  that  the  Ornitholepas  australis,  Targioni-Tozzetti, 
is  only  a  larva  of  a  Cirriped  in  its  Cijpris-stage. 

Miers7  (1881)  observed  one  species  of  Balanus  in  a  collection  of  Crustaceans  from 
the  Straits  of  Magellan,  and  two  species  of  the  same  genus  collected  at  Goru  Island. 
The  same  author8  (1880)  took  a  great  number  of  specimens  of  Alepas  tuhidosa  from 
Palinurus  hilgeli,  Heller,  from  Sydney  Harbour. 

1  Liitken,  Monograph  of  Cyamus,  Dan.  Selslc.  Shrift.  (5)  x.  p.  244,  1873. 

2  Sars,  G.  0.,  Fortsatte  Bidrag  til  Kundskaben  om  vore  Bardehvaler  "  Finhvalen"  og  "  KnoUhvalen,"  Forhandl 
Vidensk.  Selslc. ,  Christiania,  1880. 

3  Heller,  C,  Reiseder  Novara.,  Zool.  Theil.,  Bd.  ii.,  Abth.  3,  Crustacean,  Vienna,  1865. 

4  Lessona  and  Tapparone-Canefri,  At/l  Acini.  Torino.,  ix.,  1874. 

5  Targioni-Tozzetti,  Di  una  specie  nuova  in  un  nuovo  genere  di  Cirripedi  Lepadidei,  Bull.  Soc.  Entom.  Itai,  iv., 
1872. 

c  Gerstiicker,  A.,  Sitzber.  Gesellsch.  naturf.  Freunde,  Berlin,  1875. 

7  Miers,  Edw.  J.,  Account  of  the  Zool.  Coll.  made  during  the  Survey  of  H.M.S.  "Alert,"  Crustacea.  Proe.  Zool. 
Soc.  Lond.,  1881. 

8  Miers,  Edw.  J.,  Ann.  and  Mag.  Nat.  Hist.,  aer.  5,  voL  v.  1880,  p.  379. 
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Smith  '  (1880)  observed  Tetraclita  porosa  and  Lepas  anatifera  in  a  collection  of 
Crustaceans  from  Vancouver  and  Queen  Charlotte  Islands. 

Ryder8    (1870)     observed    a    specimen    of    Platylepas    decorata,     Darwin,    upon 

Lepidosteus. 

These  arc  all  the  new  facts  which  I  have  been  able  to  bring  together  relating  to  the 
number  and  geographical  distribution  of  the  living  Cirripedia,  and  published  since  the 
appearance  of  Darwin's  Monographs.  In  this  department — as  I  have  already  said — the 
increase  of  our  knowledge  has  not  been  considerable.  The  same  may  be  said  with 
respect  to  the  fossil  species.  The  results  arrived  at  by  Darwin  are  well  known,  and 
may  be  briefly  summed  up  as  follows  : — 

The  genus  Pollicipes  embraces  the  oldest  known  Cirripeds, — Pollicipes  ooliticus  from 
the  Lower  Oolite,  Pollicipes  concinnus  from  the  Middle  Oolite,  &c.  In  the  Upper  Chalk 
and  the  so-called  Maestricht  Formation  the  number  of  species  known  is  the  greatest. 

The  genus  Scalpellum  is  the  second  ;  it  makes  its  appearance  in  the  Lower  Greensand, 
and  is  represented  by  about  the  same  number  of  species  as  Pollicipes  in  the  Upper  Chalk. 

The  genus  Loricula  comes  next ;  the  species  described  by  Darwin  is  from  the  Lower 
Chalk.  It  is  the  only  genus  of  fossil  Cirripedia  of  which  no  recent  representatives  are 
known. 

The  genus  Verruca  is  the  first  of  the  sessile 3  Cirripedia  which  makes  its  appearance. 
The  oldest  known  species,  Verruca  prisca,  is  found  fossil  in  Chalk,  and  in  the  Maestricht 
Formation.     All  the  other  sessile  Cirripedia  are  represented  in  the  Tertiary  stages  only. 

The  genus  Balanus  is  represented  by  a  single  species  in  the  Eocene  ;  the  number  of 
species  increases  towards  the  younger  Tertiary  deposits,  but  Darwin  believes  that  if  all 
the  species  of  Balani  hitherto  found  in  the  several  Tertiary  formations,  from  the  Eocene 
to  the  Glacial  deposits,  throughout  Europe,  were  collected  together,  they  would  not 
amount  to  twenty  species.  The  number  of  recent  species  described  by  Darwin  amounts 
to  forty -five. 

The  genera  Acasta  and  Pyrgoma  are  each  represented  by  a  single  species  in  the 
Coralbne  Crag.     Of  both  genera  Darwin  has  mentioned  nine  living  species. 

The  genus  Coronula  appears  for  the  first  time  in  the  Red  Crag.  At  present  the 
genus  numbers  three  species. 

In  1857  a  very  interesting  paper  of  Bosquet4  was  published  on  the  fossil  Cirripeds 
of  the  so-called  Maestricht  Formation.     This  paper  contains  the  description  of  one  new 

1  Smith,  S.  J.,  Notes  on  Crustacea  collected  by  Dawson  at  Vancouver  and  the  Queen  Charlotte  Islands,  Rep. 
Progr.  Geol.  Suri'H,  Canada,  1878-79. 

2  Ryder,  John  A.,  American  Naturalist,  July  1879. 

3  Darwin  considers  the  VerrucidcB  as  a  distinct  family— according  to  him,  therefore,  Balanus  is  the  oldest  known 
genua  of  sessile  Cirripedia. 

4  Bosquet,  J.,  Notice  sur  quelques  Cirripedes  recemment  decouverts  dans  le  terrain  Cretace  du  Duche  de  Limbourg, 
Natuurk.  Verhamdel.  v.  d.  IIoll.  Maats.  v.  JVetensch.  Tweede  Verzamel.,  xiii.,  1857. 
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species  of  Chthamalus,  one  of  Verruca,  one  of  Scalpellum,  and  three  of  Pollicipes 
{Mitella,  Oken,  as  Bosquet  calls  the  genus),  moreover,  short  notes  about  .some  species, 
descriptions  of  which  were  published  by  Darwin  or  by  Bosquet  in  his  Crustacea  fossiles 
du  terrain  (-ret, ice  du  Duche*  de  Limbourg,  1853.  The  most  interesting  feature  of  the 
new  publication  of  Bosquet  is,  in  the  first  place,  that  Chthamalus  is  shown  to  occur 
in  the  Chalk  of  the  Maestricht  Formation, — the  first  instance  of  a  true  Balanid  in 
secondary  formations,  if,  with  Darwin,  we  consider  Verruca  as  a  representative  of  a 
distinct  family.  In  the  second  place,  that  a  second  species  of  Verruca,  was  added  to  the 
only  one  known  as  occurring  in  secondary  deposits. 

In  two  different  papers  (18G1  and  1864)  Reuss1  has  largely  increased  our  knowledge 
with  regard  to  the  fossil  Lepadids.  He  has  described  two  new  species  of  Scalpellum  from 
Tertiary  deposits  of  the  Oligocene  formation  of  Sollingen  near  Crefeld,  one  new 
Pollicipes  and  one  new  Pascilasma  of  the  same  Tertiary  stage.  The  latter  is  represented 
by  a  single  valve,  which,  being  symmetrical,  is  considered  as  a  carina;  of  course,  the 
di 'termination  of  Reuss  may  be  correct,  but  as  this  would  be  the  first  instance  of  a 
Lepadkl  nearly  related  to  Lepas  being  found  in  a  Tertiary  deposit,  I  think  wrehad  better 
not  take  it  into  consideration  for  the  present.  We  ought  to  act  in  the  same  way  with 
regard  to  the  single  valve  which  represents — according  to  Reuss— another  species  of 
Pcecilasma  and  was  found  in  the  Miocene  Leitha-chalk  of  Podjarkow  in  Galicia.  In 
these  Miocene  deposits  Reuss  observed,  moreover,  two  species  of  Pollicipes  and  one  of 
Scalpellum.  Finally,  the  same  author  enumerates  some  forms  from  the  Bohemian 
Cretaceous  formation  (two  species  of  Pollicipes  and  one  of  Scalpellum),  and  three  Pollicipes 
from  the  Mucronate  Chalk  of  Nagorrani.     One  of  the  latter  species  is  new. 

Conrad"  (1865)  was  only  acquainted  with  two  Cirripedia  in  the  Eocene  deposits  of 
North  America,  viz.,  Balanus  humilis,  Conr.,  and  peregrinus,  Mort.  Seeley  3  (1870) 
proposed  a  new  species  and  a  new  genus  for  a  scutum  and  a  tergum  of  a  sessile  Cirriped 
found  among  some  Lias  fossils  obtained  at  Lyme  Regis.  As  far  as  the  shape  and 
the  articulation  are  concerned,  the  valves  resemble  those  of  the  Balanidse,  though  the 
former  do  not  display  the  muscular  scars  which  distinguish  the  latter ;  in  this  respect 
they  resemble  the  Verrucidse.  For  these  various  reasons  the  author  is  inclined  to  regard 
the  specimen  as  the  type  of  a  new  family,  intermediate  between  the  Balanidse  and 
Verrucidse.  The  species  is  called  Zoocapsa  dolichoramphia.  I  need  hardly  say  that  I 
do  not  wish  to  follow  the  author  in  his  reasoning  on  this  topic. 

In  1878,  Dames4  made  the  very  interesting  discovery  of  a  second  species  of  Loricvla 

1  Reuss,  A.,  Sitzungsh.  d.  math-natimu.  CI.  d  /.'.  Akad.  d.  Wiss.  Witn,  Bd.  xL,  1861  ;  lTel>er  fossile  Lepadiden,  Ibid., 
xlix.,  1864. 

2  Conrad,  Catalogue  of  the  Eocene  Annulata,'Foraminifera,  Echinodermata,  and  Cirripedia  of  the  U.  S.,  Proc.  Acad. 
Nat.  Sci.  Philad.,  1865. 

3  Seeley,  H.  G.,  On  Zoocapsa  dolichoramphia,  Ann.  and  Mag.  Nat.  Hist.,  ser.  4,  vol.  v.  1870. 

4  Dames,  Neue  Art  der  Cirripediea-Gattung  Loricula,  Sitzwngsb.  d.  Gesellsch.  naiurf.  Freunde,  Berlin,  1S78. 
(ZOOL.  CH.ALL.  EXP.— r^RT  xxv.  — 1883.)  Bb  2 
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iu  the  Cretai  eoua  deposits  of  the  Lebanon.  Loricula  syriaca  is  represented  by  a  single 
example  affixed  to  a  specimen  of  Ammonites  syriacus.  The  species  is  smaller  than  the 
one  described  by  Darwin,  bul  is  much  more  complete,  and  shows  the  correctness  of 
Darwin's  supposition  with  regard  to  the  identification  of  the  valves.  In  a  footnote 
Dames  makes  mention  of  a  third  species  of  the  same  genus  Loricula,  which — according 
to  Prof.  Zittel — was  found  in  the  Cretaceous  deposits  of  Dtilmen  in  Westphalia.1  So 
the  genus  Loricula  seems  to  occur  in  all  the  strata  of  the  upper  Cretaceous  formation. 
.Mars-in  -  (1881)  enumerated  the  fossil  Cirripedia  found  in  the  White  Chalk  of  Rtigen. 
There  occur  in  it  six  species  of  Scalpellum,  two  of  Pollicipes,  and  one  Verruca;  one 
Scalpellum  (Scalpellum  depressum)  and  one  Pollicipes  (Pollicipes  cancellatus)  are  new 
to  science. 

Martin  3  (1880)  described  three  species  of  Balanus  (Balanus  tintinnahulum,  Balanus 
amphitrite,  and  Balanus  amaryllis),  as  occurring  in  the  Tertiary  strata  of  Java.  The 
same  author4  (1881)  states  that  Balanus  amaryllis  occurs  in  the  stream- tin-deposits  of 
Blitong,  and  also"  in  newer  Tertiary  strata  in  the  Padang  Highlands  of  Sumatra. 
Berkeley  Cotter"  (1881)  observed  in  the  marine  Tertiary  deposits  "  do  Tejo,  do  Sado  e  do 
Algarve,"  only  Balanus  tintinnahulum  and  a  second  species  of  Balanus  which  he  has  not 
determined. 

During  the  so-called  Mammoth  Expedition,  F.  Schmidt 7  (1872)  observed  three  species 
of  Balanus  (Balanus  porcatus,  crenatus,  and  hameri)  sub-fossil  at  the  mouth  of  the 
river  Yenisei. 

Together,  all  these  scattered  notes  tend  to  show  that  Pollicipes  and  Scalpellum  are 
the  oldest  genera  of  Cirripedia,  fossils  of  which  have  as  yet  been  found  ;  that  with  a  single 
exception  (Loricula)  the  fossil  Cirripedia  belong  to  the  same  genera  which  still  inhabit  the 
seas;  that  the  sessile  Cirripedia  only  appear  long  after  the  pedunculate  forms,  and  that 
Verruca  is  the  oldest  genus  of  sessile  Cirripedia  known.  Comparing  the  large  amount  of 
information  contained  in  Darwin's  palseontological  monographs  with  what  has  since  been 
added  to  our  knowledge,  we  need  not  wonder  that  the  above-mentioned  conclusions  are 
nearly  the  same  as  those  Darwin  came  to  in  1854. 

Recently  Clarke  8  (1882)  has  published  a  note  in  which  a  "  Cirriped  Crustacean  from  the 

1  Under  the  name  Encrinurus  egani,  n.  sp.,  S.  A.  Miller  has  described  (1879)  a  trilobite  which,  in  general  appearance 
at  least,  shows  a  very  striking  resemblance  to  Loricula.  .  .  .  (Journ.  Cincinnati  Soc.  Nat.  Hist,,  vol.  ii.  1879,  p.  254,  pi. 
\  v.  fig.  1).     This  fossil  was  found  in  the  magnesian  limestone  of  the  Niagara  group,  at  Joliet,  Illinois. 

"  Marsson,  Th.,  Die  Cirripedien  unci  Ostracoden  der  weissen  Schreibkreide  der  Insel  Riigen,  Mitth.  natwrwiss. 
Vereiv  r.  A'  u-  I'nrpoiDim  ni  u.  Unyen,  Ed.  xii.  1881. 

■    M;ii tin,  K.,  Die  Tertiarschichten  auf  Java,  Leiden,  Brill.,  1879-80. 

4  Martin,  K.,  On  a  post-tertiary  fauna  from  the  stream-tin-deposits  of  Blitong,  Notes  Leiden  Museum,  vol.  iii.  1881. 

5  Martin  mid  Wichman,  Samml.  des  geologischen  Reichsmuseums  in  Leiden  (1),  Bd.  i.  1881-83. 

0  Cotter,  J.  C.  Berkeley,  Fosseis  das  bacias  terciarias  marinas  do  Tejo,  do  Sado  e  do  Algarve,  Journ.  Sei.  Math.  Phys. 
Nat.  Acad.  LUh.,  wvi.  1881. 

7  Schmidt,  R,  M6m.  Acad.  Sci.  St.  Pe'tersk,  t.  xviii.  I.  1872. 

»  Clarke,  J.  M.,  Cirriped  Crustacean  from  the  Devonian,  Amer.  Journ.  Sci.  and  Arts,  ser.  3,  vol.  xxiv.  1882. 
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Devonian "  is  described.  I  learn  from  this  note  that  Barrande  has  instituted  a  genus, 
Plumulites,  fur  certain  fossils  regarded  by  him  as  the  capitulum  plates  of  sessile 
Cirripeds  ;  this  name  Plumulites  includes  the  genus  Turrilepis  proposed  by  Woodward 
for  a  form  which  he  regarded  as  bearing  a  scaly  peduncle ;  Barrande,  "  in  regarding 
his  specimens  as  all  capitulum  plates,  and  not  the  scales  of  the  peduncle,  has  based  his 
conclusions  upon  the  external  markings  of  the  plates,  rather  than  upon  any  such  varia- 
tion in  shape  and  size  as  we  should  expect  to  find  in  the  cajjitulum  plates  of  a  Lepadid.' 
I  have  not  been  able  to  peruse  the  original  work  of  Barrande;  but  judging  from  what 
Mr.  Clarke  states  about  the  close  resemblance  of  Barrande's  specimens  and  his,  and  in 
the  second  place,  from  the  figure  Mr.  Clarke  gives  of  his  specimens,  the  sessile  nature  of 
this  Silurian  and  Devonian  Cirriped  appears  to  me  to  be  very  problematical.  A  good 
figure  of  the  innermost  side  of  the  valve  which  is  considered  as  the  scutum  of  a  sessile 
Cirriped  would  perhaps  show  the  impossibility  of  supporting  the  view  of  Barrande  and 
Clarke.  The  figure  given  resembles,  by  its  triangular  outline,  the  scutum  of  a  Barnacle, 
but  several  species  of  Scalpellum  and  Pollicipes  have  scuta  of  a  triangular  outline  as 
well.  Finally,  1  need  hardly  recall  the  fact  that  they  may  be  all  capitulum  plates,  and 
yet  belong  to  a  pedunculate  Cirriped.1  However,  the  question  whether  these  plates 
belong  to  a  sessile  or  a  pedunculate  Cirriped  must  remain  an  open  one;  that  they  belong 
to  Cirripedia  can  hardly  be  doubted,  and  this  granted,  we  learn  from  it  that  our  know- 
ledge as  to  the  distribution  of  the  Cirripedia  in  time  is  very  imperfect,  and  in  the  second 
place,  that  the  conclusions  arrived  at,  by  comparing  the  living  and  the  fossil  forms, 
must  be  received  with  the  greatest  reserve. 

"With  respect  to  the  relation  between  the  geological  history  of  the  Cirripedia  and 
their  occurrence  at  considerable  depths,  the  information  literature  provides  us  with  is 
extremely  insignificant.  Even  the  approximate  ranges  of  depth  at  which  the  larger 
number  of  Cirripedia  are  found  are  not  in  our  possession.  Darwin  (1854)  saj's  that 
Balanus  crenatus  inhabits  water  down  to  50  fathoms,  and  (1851)  that  most  of  the  spc 
of  Scalpellum  are  inhabitants  of  deep  water.  With  the  exception  of  the  Norwegian 
Expedition  of  the  "  Voringen,"  the  earliest  attempts  to  increase  our  knowledge  with 
regard  to  the  inhabitants  of  the  great  depths  of  the  ocean  were  fruitless  as  regards  the 
Cirripedia.  As  far  as  I  am  aware  the  species  of  Scalpellum,  dredged  by  Prof. 
G.  0.  Sars,  and  published  in  his  lists  of  new  Crustaceans  and  Pycnogonids  of  the 
expedition  of  the  "Voringen,"  are  the  only  instances,  recorded  in  zoological  literature,  of 
animals  of  this  order  inhabiting  the  great  depths  of  the  ocean.  In  one  of  the  letters, 
addressed  to  Prof.  v.  Siebold,  during  the  voyage  of  H.M.S.  Challenger,  v.  Villemoes 
Suhm  stated  that  the  only  Cirriped  often  met  with  at  a  considerable  depth,  was  the 
genus  Scalpellum ;  but  a  careful  examination  of  the  collection  put  into  my  hands  soon 

1  A  third  species   of  Plumulites  (Plumulites  newherryi)  has  been  described  by  Mr.  Whitfield   from   the  Huron 
(Genesee  and  Portage)  shales  (New  York  Academy  of  Science,  March  1882). 
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brought    to    light     the    fact    that    it    is    by    no    means    the    only   genus    of  deep-sea 
( 'irripcdia. 

Wli.it  has  been  added  to  our  knowledge  of  the  anatomy  and  embryology  of  the  Cirri- 
pedia  since  the  publication  of  Darwin's  book? 

The  beautiful  researches  of  Krohn1  are  no  doubt  the  best  published  on  the  anatomy 
0f  the  Cirripedia  since  that  date;  they  contain  a  detailed  description  of  the  cement- 
apparatus  of  Lepas  and  Conchoderma,  and  for  the  first  time  an  accurate  description 
of  the  female  genital  organs  of  Lepas  and  Balanus  tintinnabulum.  It  is  well  known 
that  Darwin8  hesitated  to  accept  the  results  which  Krohn  arrived  at  with  regard  to  the 
opening  of  the  oviduct  into  the  sac  at  the  base  of  the  first  pair  of  cirri.  The  exactness 
of  Kxohn's  description  was  acknowledged  by  Kossmann,3  after  having  been  disputed  by 
Pao-enstecher.4  I  may  add  that  the  opening  of  the  oviduct  into  Darwin's  "  auditory 
i.  "  requires  very  delicate  dissecting,  but  that  once  achieved,  a  microscopic  prepara- 
tion may  be  made  of  the  sac  with  the  oviduct  attached  to  it.  In  one  of  my  preparations 
the  oviduct,  at  a  short  distance  from  the  sac,  contains  ovarian  eggs.  As  was  accu- 
rately stated  by  Darwin,  the  sac  often  contains  a  proportionally  large  and  laterally 
flattened  second  sac,  the  opening  of  which  is  directed  towards  and  attached  to  the 
opening  of  the  oviduct  in  the  outermost  sac.  Of  course,  since  the  supposition  of  Darwin 
as  to  the  auditory  function  of  the  whole  apparatus  must  be  abandoned,  his  opinion 
as  to  the  nature  of  this  sac  cannot  be  accurate.  Krohn  supposes  that  this  innermost 
sac  is  furnished  with  a  very  elastic  wall,  which,  when  the  sac  is  full  of  eggs,  dilates 
very  considerably,  and  loosens  itself  from  the  attachment  of  the  oviduct,  forming  in  this 
way  the  ovigerous  lamellss. 

Kossmann,  on  the  contrary,  calls  this  shoe-shaped  sack  a  "  Klumpen,"  i.e.,  an 
irregularly-shaped  mass.  According  to  him,  this,  if  not  totally  solid,  is  only  furnished 
with  very  irregular  cavities,  which  cannot  be  filled  with  eggs  from  the  oviduct.  Even  if 
one  of  these  cavities  were  in  direct  communication  with  the  oviduct,  the  con- 
tractions of  the  latter  could  never  develop  the  force  necessary  to  swell  out  the  body 
till  it  formed  the  very  tender  cuticle  which  encloses  the  eggs  of  the  Lepadids.  The 
mass  does  not  show  a  trace  of  a  cellular  structure,  and  though  very  extensile,  it  is 
very  tough  also,  and  offers  great  resistance  to  any  tearing  with  needles.  The  mass 
is  evidently  the  product  of  an  aimless  secretion  of  the  epithelium-cells  of  the  sac 
at  the  extremity  of  the  oviduct.      When  the  eggs  pass  through  the  oviduct  these  cells 

1  Krohn,  A.,  Beobachtungen  liber  den  Cementapparat  und  die  weiblichen  Zeugungsapparate  einiger  Cirripedien 
Archiv.  f.  Natwgesch.,  Jahrg.  xxv.  1859. 

2  Darwin,  Ch.,  On  the  so-called  "Auditory-Sac"  of  Cirripedes,  Nat.  Hist.  Review,  1863. 

3  Kossmann,  R.,  Suctoria  und  Lepadidae,  Arbeit,  zool.  zoot.  Instit.  JViirzburg.,  i.,  1874. 

J  Pagenstecher,  A.,  Beitrag  zur  Anatomie  und  Entwickelungsgeschichle  yon  Lepas  pectinata,  Zeitschr.f.  mss.  Zool, 
Bd.  xiii.  1863. 
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secrete  a  thin  viscous  fluid  which  envelops  the  eggs.     When  no  eggs  pass  through  the 
oviduct  the  secretion  continues  incessantly,  and  in  this  way  a  thick  mass  is  formed. 

It  is  not  my  opinion  that  this  little  sac  is  a  iiseless  organ,  and  1  believe  that,  after 
all,  the  interpretation  of  Krohn  is  more  in  accordance  with  the  facts  than  that  of  Koss- 
mann.  The  latter  author,  moreover,  made  an  elaborate  study  of  Anelasma  sqvalicoln,' 
with  the  intent  to  show  that  this  Cirriped  is  not  "  in  an  embryonic  condition,"  as 
Darwin  supposed,  but  in  a  rudimentary  state  in  consequence  of  its  parasitic  mode  of 
life.  The  root-like  ramifications  of  the  peduncle — observed  by  Darwin — do  not 
serve  only  to  attach  the  animal  to  the  skin  of  the  shark  (as  was  supposed  by  Darwin) ; 
with  their  aid  the  Cirriped  sucks  the  greater  part  of  its  food  out  of  the  skin  of 
tin'  animal  in  which  it  is  embedded.  The  simple,  degenerated,  condition  of  the  parts 
of  the  mouth  and  of  the  cirri  is  a  rudimentary  state  in  consequence  of  disuse.  No 
details  are  given  as  to  the  condition  of  the  intestinal  tract  in  the  animal  in  question  : 
whether  it  is  in  open  communication  with  the  connective  tissue  of  the  peduncle,  &c. 
The  rootdike  excrescences  of  the  peduncle  of  Anelasma  are  compared  by  Kossmann  with 
the  roots  of  the  parasitic  Cirripedia,  and  according  to  this  author  Anelasma  squalicola 
is  an  intermediate  form  uniting  together  Lepas  and  the  parasitic  Cirripedia. 

Embryologieal  papers  have  appeared  in  great  variety  since  the  publication  of  Darwin's 
book.  It  is  not  my  intention  to  enter  into  detads  upon  each  of  them  ;  I  only  wis])  to 
trace  the  present  condition  of  our  knowledge  concerning  the  Cirripedia.  The  curious 
metamorphosis  of  the  Crustaceans  of  this  Order  discovered  by  Thompson,2  is  amply 
discussed  in  Darwin's  Monograph.  The  researches  made  and  published  during  the 
last  thirty  years  bear  almost  entirely  upon  the  segmentation  of  the  egg  and  the 
formation  of  the  blastoderm,  which  processes,  since  the  publication  of  the  papers  of 
Filippi,3  Munter  and  Buchholtz,4  Hoek,"  and  Lang,6  are  tolerably  well  known.  On  the 
contrary,  we  are  quite  left  in  the  dark  as  to  the  way  in  which  the  different  organs  are 
formed,  what  we  are  to  understand  by  germinal  layers  in  the  case  of  the  Cirripedia,  &c. 

Again,  the  result  of  the  development  within  the  egg  is  well-known.  The  Nauplius- 
larva,  considered  by  the  older  observers  '  as  a  full-grown  animal,  has  been  recognised 
since  the  discovery  of  Thompson,  as  the  larval  form  presented  by  the  Cirripedia  when 
first  hatched.  A  second  series  of  papers  treats  of  the  metamorphosis  this  larva  undergoes 
before  reaching  the  adult  state,  and  compares  the  development  of  the  Cirripedia  with 

1  Kossmann,  he.  cit.,  p.  180. 

2  Thompson,  J.  V.,  Discovery  of  the  metamorphosis  in  the  second  type  of  the  (.'impedes,  viz.,  the  Lepades,  com- 
pleting the  natural  history  of  these  singular  animals,  &c,  Phil.  Tran.-:,  1S35. 

3  Filippi,  F.  de,  Ueber  die  Entwicklung  von  Dichelaspis  darwinii,  Moleschott,  Untersuch.,  Bd.  i.\.  1865. 

4  Munter  und  Buchholz,  Ueber  Balanus  improvisus,  Darw.,  var.  gryphicus,  Munter,  Abth.  2  Mittheil.  a.  <l. 
Katuru'iss.  Verein.  v.  Neu-Vorpomnurn  u.  Eiigen,  i.  1869. 

6  Hoek,  P.  P.  C,  Embryologie  von  Balanus,  Niederland.  Archivf.  Zool.,  Bd.  iii.  187G. 

6  Lang,  A.,  Die  Dotterfurchung  von  Balanus,  Jtnaische  Zei'scl.r.,  Bd.  xii.  1878. 

7  0.  F.  Muller  and  others. 
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that  of  other  Crustaceans  which  pass  through  this  same  larval  stage.  Since  the  develop- 
ment of  the  Copepoda  is  supposed  to  be  a  highly  typical  one,  and  since  the  comparison 
of  these  animals  with  the  higher  Crustaceans  presents  no  great  difficulties,  the  aim  of  the 
researches  has  been  to  homologise  parts  of  the  body — and  especially  the  appendages — of 
the  ( Srripedia  with  those  of  the  Copepoda.  In  this  department  the  papers  of  Glaus  '  take 
the  first  place.  His  last  publication  on  the  subject  appeared  in  1876,  and  in  it  he  pro- 
poses  the  following  homologisation  of  the  appendages  : — 

The  first  pair  of  appendages  of  the  Nauplius  becomes  in  Cirripedia,  as  well  as  in 
Copepoda,  the  first  antennae.  In  the  Cypris-stage  of  the  Cirripedia  these  antennae  are 
we II -developed,  in  the  full-grown  animal  only  rudimentary. 

The  .second  pair  of  appendages  of  the  Nauplius,  which  in  Copepoda  develops  into  the 
double- branched  second  antenna,  is  east  off  by  the  Cirripedia, 

The  third  pair  of  appendages  (loc.  cit.,  p.  76)  in  Copepoda  changes  into  the  mandibles, 
and  in  the  development  of  the  Cirripedia  is  cast  off  like  the  second  pair  (according  to 
Metschnikoff,"  and  v.  Willemoes  Suhm).3  According  to  Claus,  it  becomes  the  mandible. 
If  the  latter  suggestion  be  right — but  it  is  only  supposed  and  has  not  been  actually 
observed  by  Claus — the  mandibles  of  both  orders  of  Crustaceans  are  homologous. 

Behind  the  third  pair,  a  fourth  pair  of  appendages  has  appeared.  This  pair,  in  the 
development  of  the  Copepoda,  becomes  the  maxillae  ;  in  the  advanced  Nauplius-stage  of  the 
Cirripedia  a  double  pair  of  knobs  make  their  appearance  in  the  same  place;  from  the  outside 
one,  according  to  Claus,  the  maxillae  may  develop,  while  the  other  one  evidently  produces  the 
second  maxilla  (inner  maxilla,  Darwin).  According  to  Metschnikoff,  the  mandibles  and 
the  maxillae  of  the  Cirripedia  are  together  developed  from  this  fourth  pair  of  outgrowths. 
As  to  the  following  pairs  of  appendages,  the  Copepoda  will  be  spoken  of  first:  a  fifth 
pair  of  appendages  has  made  its  appearance  behind  the  fourth;  these  are  the  maxillipeds, 
which,  though  double-branched,  represent  only  one  pair  of  limbs.  Behind  the  maxil- 
lipeds are  two  new  pairs  of  double-branched  outgrowths  ;  these  eventually  become  the 
first  two  pairs  of  thoracic  appendages  (paddles,  rowing-feet).  The  fourth  and  fifth 
pair  of  appendages  belong  to  that  part  of  the  body,  according  to  Claus,4  which  is 
covered  by  the  cephalic  shield ;  this  seems  to  prove  that  he  considers  the  sixth  and  seventh 
pair  as  not  being  placed  under  this  shield,  a  suggestion  which  is,  moreover,  in  accordance 
with  his  figure  4  on  pi.  xix.  Neither  is  the  carapace  of  the  full-grown  animal  truly 
cephalic,  since  it  also  covers  the  first  somite  of  the  thorax ;  four  distinct  thoracic 
somites,  each  furnished  with  a  pair  of  appendages,  succeed  the  carapace,  and  behind  this 

1  Claus,  C,  Die  morphologischen  Beziehungen'der  Copepoden,  Phyllopoden,  Cirripedien,  &c,  Wiirzburyer  Naturwt. 
Zeitschr.,  iii.  1862  ;  Die  Cypris-ahnliche  Larve  der  Cirripedien  mid  ihre  Verwandlung,  Schrift.  der  Ges.  zur  Befiird.  d.  gesamtnt. 
Natunv.,  1869;  Untersuchungeu  zur  Erforschung  der  genealogischen  Grundlage  des  Crustaceen- Systems,  Wien,  1876. 

a  Sitzungsb.  der  Versamml.  deutsch.  Natwrf.  zu  Hannover,  1865,  p.  218. 

8  Willemoes  Suhm,  R.  von,  On  the  development  of  Lepas  fascioularis,  Phil.  Trans.,  clxvi.,  1875. 

*  Untersuchungen,  &c,  p.  75. 


REPORT   ON   THE   CIRRIPEDIA.  15 

thorax  the  full-grown  Copepod  has  five  abdominal  segments,  which  are  not  furnished  with 
appendages.1 

The  seven-appendage-stage  in  the  development  of  the  Copepoda  Claus  rails  the 
Metanauplius-stage.  According  to  him,  the  Malacostracous  Crustaceans  pass  through  the 
same  stage.  In  the  two  groups  (Copepoda  and  Malacostraca)  the  two  pairs  of  antennae  and 
the  mandibles  are  homologous ;  the  maxillae  and  the  maxillipeds  of  the  Copepoda  are  re- 
presented in  the  other  group  by  two  pairs  of  maxillae;  finally,  the  first  two  pairs  of  rowing- 
feet  of  the  Copepoda  correspond  to  the  two  pairs  of  maxillipeds  of  the  Malacostraca. 

Let  us  now  return  to  the  comparison  of  the  Copepoda  with  the  Cirripedia.  Suppose  the 
hypothesis  of  Claus  is  correct,  then  the  mandibles  develop  from  the  third  pair  of  larval  appen- 
dages, and  the  fourth  pair  produces  the  maxillae  and  also  the  second  maxillae;  the  fifth  par 
of  appendages  might  then,  as  Pagenstecher2  supposed,  change  into  the  first  parr  of 
cirri,  in  which  case  the  other  five  pairs  of  cirri  might  be  considered  as  homologous  with 
the  five  thoracic  feet  of  the  Copepoda.  To  accept  this  supposition,  it  would,  however, 
be  necessary,  Claus  says,  to  prove  that  the  fifth  Nauplius-appendages  could  not  possibly 
be  lost  by  the  Cirripedia. 

If,  on  the  contrary,  the  fourth  pair  of  appendages  develops  into  the  maxillae,  and  the 
fifth  pair  into  the  second  maxillae,  or  if,  as  seems  to  be  the  opinion  of  Claus,  both 
pairs  of  maxillae  develop  from  the  fourth  pair  of  appendages,  the  fifth  pair  being  lost, 
then  the  five  thoracic  feet  of  the  Copepoda  must  be  considered  as  homologous  with  the 
first  five  pairs  of  cirri  of  the  Cirripedia.  Finally,  Claus  is  inclined  to  suppose  that 
the  knobs  on  the  genital  segment  of  the  Copepoda,  which  may  be  shown  to  be  a 
rudimentary  sixth  pair  of  rowing-feet,3  correspond  to  the  sixth  pair  of  cirri  of  the  Cirri- 
pedia. While  the  highly  rudimentary  genital  knobs  of  the  Copepoda,  which  ordinarily 
have  totally  disappeared,  and  which,  when  present,  consist  merely  of  a  single  articulation, 
are  taken  into  consideration,  the  so-called  caudal  appendages  of  the  Cirripedia,  which  in 
Alepas,  e.g.,  are  eight-jointed,  and  which  must  be  considered  as  a  branch  of  a  rudi- 
mentary seventh  cirrus  (Gerstaecker),  are  totally  ignored.  In  conclusion,  Claus  says, 
that  it  does  not  matter  much  whether  the  one  or  the  other  hypothesis  (viz.,  that  of  Pagen- 
stecher or  his  own)  proves  to  be  true;  they  are  of  equal  value  for  the  main  question,  for  in 
both  the  body  of  the  Cirripedia  is  directly  compared  with  the  body  of  the  Copepoda,  and 
both  hypotheses  acknowledge  the  same  appendages  and  the  same  segments  for  the  body  of 
Copepoda  and  Cirripedia.  When  both  hypotheses  can  be  true,  of  course  they  may  both 
be  false  also.     As  long  as  neither  of  them   is  based   on   directly  observed  facts,   the 

1  Clans.     Lehib.  d.  Zool.,  4th  Aull.,  1880,   p.  544. 

-  Pagenstecher,  Beitrag  Zur  Anat.,  &c,  Zeitschr.f.  wiss.  Zool.,  Bd.  xiii.,  1863. 

:i  "  Welcher  nachweisbar  ein  riickgebildetes  sechstes  Ruderfusspaar  ist"  Claus  says  (Geneal.  Grundl.,  p.  82).  It  is 
indeed  curious  that  such  a  very  interesting  detail  can  be  proved,  yet  never  has  been.  In  his  classical  monograph  on 
the  free-living  Copepnda  (Marburg,  1863),  when  describing  the  appendages  of  the  body,  the  genital  nobs  are  not 
mentioned  at  all,  and  in  his  Lehrbuch  (4th  Autl.,  Ismi)  the  same  appendages  are  passed  over  in  silence. 
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comparison  of  the  two  groups  is  a  totally  hypothetical  one.  At  present  this  comparison 
is  based  upon  the  homology  of  the  appendages,  which  homology  is  as  yet  quite  un- 
certain. 

Taking  into  consideration  that  the  metamorphosis  of  the  third  and  the  fourth  pairs  of 
appendages  of  the  Nauplius-larva  into  the  mandibles  and  into  the  maxilla?  has  not  been 
observedj  and  attaching  more  importance  to  the  observations  of  Metschnikoff  and 
v.  Willemoes  Suhm,  who  contend  that  the  third  pair  of  appendages  has  been  lost,  the 
latter  saying,  moreover,  that  the  three  pairs  of  gnathites  are  new  formations;1  consider- 
ino\  Ik  sides,  that  there  is  in  most  genera  of  Cirripedia  a  very  distinct  separation  between 
the  first  and  the  second  pair  of  cirri,  the  first  standing  very  close  to  the  mouth,  and 
beinu'  of  a  very  characteristic  form,  the  latter  being  much  more  like  the  four  remaining 
pairs, — I  feel  inclined  to  propose  a  comparison  totally  different  from  that  of  Claus. 
There  are  in  a  full-grown  Cirriped  three  pairs  of  gnathites,  and  originally  each  of  them 
represents  a  pair  of  appendages  belonging  to  a  distinct  segment  of  the  body.  These 
appendages  appear  after  the  metamorphosis  into  the  Cypris-larva  has  taken  place,  and 
then  are  placed  between  the  three  pairs  of  true  Nauplius-appendages,  and  the  so-called 
fourth  pair  of  Claus.2  This  latter  pair,  is  then  really  the  seventh  pair,  and  develops  into 
the  first  pair  of  cirri.  Not  only  in  that  case  would  this  first  pair  of  cirri  correspond  to 
the  second  pair  of  rowing-feet  of  the  Copepoda,  but  we  should  also  have  in  that  part  of 
the  Cirriped-body,  which  in  the  adult  is  placed  before  the  second  pair  of  cirri,  a  part 
corresponding  to  the  Metanaupbus  of  the  Copepoda.  The  five  remaining  pairs  of  cirri  are 
— like  the  gnathites — not  visible  in  the  Nauplius-stage,  when  studied  immediately  before 
the  metamorphosis  into  the  Cypris-stage.  They  represent  the  appendages  of  the  eighth 
to  the  twelfth  segments  of  the  body,  and  therefore  may  be  considered  as  homologous  with 
the  thoracic  feet  of  the  Malacostraca.  The  abdomen  of  the  full-grown  Cirripedia  is  rudi- 
mentary; the  only  pair  of  appendages  of  this  division  is  the  pair  of  caudal  appendages. 

Though  I  believe  that  my  hypothesis  in  many  respects  is  more  in  accordance  with  the 
facts  than  that  of  Claus,  yet  in  one  point  it  is  quite  similar,  viz.,  that  it  is  based  on  the 
premise  that  the  Nauplius-larva  of  a  Cirriped  and  of  a  Copepod  are  homologous.  This 
premise  is  so  generally  admitted  that  it  seems  almost  ridiculous  to  doubt  its  truth.  Yet 
we  must  not  forget  that  the  conformity  of  the  two  larval  forms  is  by  no  means  complete. 
The  so-called  "  frontal  threads  "  of  the  Cirriped-Nauplius  are  wanting  in  that  of  the 
Copepoda;  the  shell  glands  (antennal  glands)  of  the  second  pair  of  appendages  of  the 

1  If  the  second  pair  of  appendages  has  heen  lost,  there  is  no  reason  why  the  third  pair  should  not  have  shared  the- 
same  fate.  Of  course  in  that  case  the  mandibles  of  Copepoda  and  Cirripedia  are  not  homologous  parts ;  hut  I  believe  even 
Claus  (/or.  ci(.,p.  81)  does  not  attach,  a  priori,  so  much  importance  to  this  homology,  as  to  accept  it  so  long  as  it  has  not 
been  proved  by  facts. 

2  The  three  pairs  of  gnathites  are  placed  so  close  to  one  another  as  to  appear  to  be  attached  to  the  same  segment 
of  the  body.  This,  however,  cannot  be  the  original  condition,  and  is  to  be  considered  as  a  falsification,  in  consequence 
<>f  an  abbreviation  of  the  developmental  process. 
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Copepoda  (Grobl)en)  are  never  observed  in  the  Nauplius  of  the  Cirripedi;i;  tin-  lateral 
horns  and  the  very  complicated  system  of  dermal  glands  of  the  latter  are  again  wanting 
in  the  Copepod- Nauplius.  The  various  spinous  processes  of  the  Cirriped-Nauplius  in 
the  larva  of  the  Copepoda  are  sought  for  in  vain.  No  doubt  a  great  many  of  these 
differences  may  be  caused  by  adaptive  changes,  and  be  considered  as  secondarily  acquired 
protective  organs,  as  Balfour  '  calls  them — yet  this  is  also  a  supposition  of  a  somewhat 
speculative  character. 

Moreover,  we  must  not  lose  sight  of  the  fact  that  it  will  always  be  very  difficult  to  explain 
why  the  Cypris-stage,  so  highly  characteristic  of  the  ontogeny  of  the  Cirripedia,  is  totally 
wanting  in  the  development  of  the  Copepoda,  and  why,  when  we  consider  an  Archi- 
phyllopod  as  the  common  ancestor  of  both  groups,  the  Copepoda,  which  are  developed 
from  it  in  a  much  more  direct  way,  should  be  unisexual,  whereas  the  Cirripedia,  as 
a  rule,  are  hermaphrodite.  Claus  himself  has  pointed  out  this  latter  difficulty,'2  and  tries 
to  explain  it  by  submitting  that  the  hermaphroditism  of  the  Cirripedia  is  of  a  secondary 
character.  This  supposition  in  the  first  place  is  based  on  the  fact  that  the  Cirripedia  arc 
not  exclusively  hermaphrodite,  and  in  the  second  place,  that  in  those  cases  in  which 
unisexuality  is  observed  in  the  group  of  the  Cirripedia,  it  occurs  in  a  stage  which 
corresponds  to  the  Cypris-stage  of  the  ordinary  development ;  a  younger  stage  corre- 
sponding to  an  earlier  period  of  the  phylogenetic  development.  As  this  latter 
conjecture  is  based  in  the  first  place  on  the  sexual  relations  of  the  different  forms  of 
Scalpellum,  with  which  I  shall  have  ample  occasion  to  deal  when  describing  the  numerous 
species  of  that  genus  collected  during  the  cruise  of  H.M.S.  Challenger,  a  discussion  of  this 
point  may  be  postponed  till  then. 

An  elaborate  discussion  of  what  had  been  published  on  the  so-called  Cirripedia 
Suctoria,  or  Rhizocephala,  does  not  be  within  the  province  of  this  Report.  As  not  a 
single  specimen  of  a  Sacculina  or  a  Peltogaster  is  to  be  found  in  the  Challenger  col- 
lection handed  over  to  me,  and  as  my  inquiries  of  the  gentlemen  engaged  in  preparing 
reports  on  the  Crustacea  Podophthalmata,  Brachyura,  Anomura,  &c. — the  animals 
on  which  the  parasitic  Cirripedia  are  found  living — have  proved  in  vain,  it  seems  that 
not  a  single  representative  of  this  group  was  taken  during  the  cruise  of  H.M.S.  Chal- 
lenger.3 Considering  that  Prof.  Semper,  during  his  stay  in  the  Philippine  Archipelago, 
collected  nineteen  different  species  of  this  group,  it  seems  rather  curious  that  not  a  single 
specimen  was  taken  by  the  Challenger.  The  only  way  to  explain  it  would  be,  that  the 
Crustaceans  living  in  shallow  water  in  the  neighbourhood  of  the  coast  are  not  very  richly 
represented  in  the  Challenger  collection,  and  that  the  Cirripedia  Suctoria  at  present 
known  were  taken,  almost  without  an  exception,  from  such  shallow-water  inhabitants. 

1  Balfour,  Larval  Forms,  Quart.  Journ.  Micr.  Sci.,  vol.  xx.  p.  381,  1880. 

2  Claus,  Genealogische  Grunilla^e.,  p.  !M>,  >i  *«/. 

3  See  note  by  the  Editor  of  the  Reports,  p.  19. 

(ZOOL.  CUALL.  exp. — part  xxv. — 1883.)  Bb  3 
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However,   it   would    be  rather  premature    to    draw    the   conclusion  that  the    Crustacea 
Podophthalmata  of  the  deep-sea  do  not  suffer  from  parasitic  Cirripedia. 

Although  Cavolini1  (1787)  published  recognisable  figures  of  the  full-grown  animals, 
and  of  the  larva,  and  also  showed  the  great  resemblance  of  these  larvse  to  those  of 
Cyclops;  though  different  forms  of  these  curious  parasites  were  known  long  before  1854, 
from  the  papers  of  Eathke 2  and  others;3  though  Thompson,4  in  1836,  speaks  of  a 
concealed  affinity  between  these  parasites  and  the  Cirripedia,  Darwin,  as  their  true 
Cirripedial  nature  was  not  yet  proved,  could  not  take  notice  of  them  in  his  Monograph. 
Steenstrup5  (1854)  and  Lindstrom6  (1855)  were,  after  Thompson,  the  first  who  suggested 
in  their  papers  the  relation  of  these  parasites  with  the  Cirripedia  ;  but  Lilljeborg7  (1861) 
no  doubt  has  the  merit  of  having  been  the  first  to  base  this  relation  on  anatomical  grounds. 
Fritz  Mtiller8  (1863)  (in  the  case  of  Lernceodiscus  and  Peltogaster)  then  showed  that  the 
second  larval  form  of  these  parasites  in  almost  every  respect  corresponds  to  the  Cypris-larva 
of  the  Cirripedia,  and  though  the  same  stage  for  Sacculina  has  not  yet  been  observed,  since 
his  discovery  the  affinity  of  these  highly  degenerated  parasites  with  the  true  Cirripedia  has 
no  longer  been  doubted.  Lilljeborg  regards  them  as  true  Cirripedia,  and  proposes  for  them 
the  name  of  Cirripedia  Suctoria.  Fritz  Muller,  on  the  contrary,  wishes  to  consider  them  as 
a  distinct  order  of  Crustaceans,  which  he  calls  the  Rhizocephala,  and  which  form  an  equi- 
valent group  to  the  nearly  related  Cirripedia.  Since  then  our  knowledge  of  these  aberrant 
forms  has  not  much  increased.  A  large  number  of  species  has  been  added  to  those  known 
to  Lilljeborg,  and  the  number  of  genera  has  also  been  considerably  augmented.9  The 
most  important  contribution  to  our  knowledge  of  the  anatomy  of  these  curious  parasites 
is  contained  in  the  papers  of  Kossmann.  I  have  already  pointed  out  (page  13)  that  this 
author  considers  Anelasma  squalicola  to  be  a  link  uniting  the  Cirripedia  Suctoria  with  the 
true  Cirripedia  Thoracica — a  view  which  I  think  requires  confirmation  by  exact  observation. 

In  1865,  Prof.  H.  de  Lacaze-Duthiers  published  a  provisional  description  of  a  para- 
sitic animal  of  the  Crustacean  class,  which  he  called  Laura  gerardice,  and  which  was 
considered  by  him  to  belong  to  the  Cirripedia.10  On  this  same  animal  an  elaborate 
memoir  was  published  by  the  same  author  in  1882.11     This  very  interesting  parasite 

1  Cavolini,  F.,  Memoria  sulla  generazione  dei  Pesci  e  dei  Grancbi,  Napoli,  1787. 
-  Rathke,  Nova  Acta  Acad.  Caes.  Leop. -Carol.  Nat.  Cur.,  xx.  p.  244,  1843? 

:  Diesing,  Krbyer.  *  Thompson,  J.  V.,  Tlie  Entomological  Magazine,  iii.  1836. 

1  Steenstrup,  J.  J.,  Bemaerkninger  om  Slaegterne  Pachybdella,  Dies,  og  Peltogaster,  Rathke,  Oversigt  o.  d.  K.  I). 
Vid.  Selsk.  Forhandl.,  1854. 

0  Lindstrom,  G.,  Om  larven  til  en  art  af  Slagtet  Peltogaster,  Ofversigt  k.  Vetensk.-Akad.  FSrhandl,  1855. 

7   Lilljeborg,  W.,  Les  genre  Liriope  et  Peltogaster,  Upsala,  1859-60. 

*  .Muller,  Fr.,  Die  zweite  Entwickelungstufe  der  Wurzelkrebse,  Archivf.  Naturgesch.,  Jahrg.  xxix.  1863. 

9  So  by  the  papers  of  Anderson  (Arm.  and  Mag.  Nat.  Hist.,  ser.  3,  vol.  ix,  1862),  Semper  (Zeitschr.f.  wiss.  Zool.,  Ed. 
xiii.,  1863),  M.  Sars  (Nyt  Magaz.  f.  Naturvid.,  xvii.,  1870),  Kossmann  (Arbeit,  zool.  zoot.  Instit.  Wurzburg,  i.,  1872-74), 
Kichiardi  (Atti.  d.  Socist  Tosc.  d.  Scienz.  Natural,  L,  1874),  G.  0.  Sars  (Arch.  f.  Math,  og  Naturvid.,  iv.,  1880),  and  others. 

10  Comptes  rendus,  t.  lxi.,  1865. 

"  Histoire  de  la  Laura  Gerardiai,  MJm.  Acad.  Sci.  Paris,  t.  xlii.,  Paris,  1882. 
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diverges  in  many  respects  from  the  typical  structure  of  Cirripeds ;  yet,  though  perhaps  a 
certain  resemblance  with  some  of  the  parasitic  Isopoda  is  not  to  be  denied,  it  would  be 
hazardous,  contrary  to  the  authority  of  de  Lacaze-Duthiers,  to  doubt  its  Cirripedial 
nature.     The  points  in  which  it  differs  from  the  true  Cirripedia  are  the  following : — 

1.  The  shell  (carapace,  test)  has  a  very  remarkable  form,  which  perhaps  slightly 
resembles  that  of  the  true  parasitic  Cirripedia  (Sacculina,  &c).  It  almost  entirely 
envelops  the  body,  leaving  only  a  very  small  aperture,  and  consists  of  a  cartilaginous 
outer  and  a  soft  inner  layer.  Between  the  two  layers  the  female  genital  organs  and 
the  liver  are  situated. 

2.  The  extremities  are  one-branched,  and  bear  a  very  remarkable  relation  to  the 
genital  organs ;  the  oviducts  open  at  the  base  of  the  first  pair ;  the  testes  are  placed  in 
the  four  following  pairs  of  limbs,  and  open  at  the  basal  joint  of  each  leg  with  a  distinct 
aperture.     The  sixth  pair  is  short,  and  has  nothing  to  do  with  the  genital  organs. 

3.  The  structure  of  the  head,  with  its  small  antennae,  and  the  parts  of  the  mouth 
united  to  compose  the  "  calotte  cephalique."  The  latter  forms  a  suctorial  apparatus, 
which,  however,  according  to  Lacaze-Duthiers,  is  rudimentary  in  the  adult  animal. 

4.  The  absence  of  the  organs  of  respiration,  and  the  high  development  of  the 
circulatory  apparatus. 

5.  Also  the  way  in  which  the  adult  animal  takes  its  food  ;  the  shell  is  overgrown  by 
a  polype  (Gerardia),  and  the  Laura  sucks  its  food  by  means  of  ramifications  of  the 
capillaries  which  are  spread  through  the  shell,  and  which  penetrate  with  countless  roots 
the  tissue  of  the  polype. 

6.  Finally,  the  structure  of  the  abdomen,  which  is  distinctly  segmented,  the  hinder- 
most  segment  terminating  in  two  anal  appendices  (pieces  anales). 

Lacaze-Duthiers  proposes  for  this  curious  parasitic  Crustacean  a  distinct  group  in  the 
sub-order  of  the  abnormal  Cirripedia,  which  he  calls  the  Ascothoracida  or  Rhizothoracida. 
No  doubt  the  mutual  relations  of  these  abnormal  Cirripedia  with  each  other,  as  well  as 
with  the  Cirripedia  Thoracica,  are  still  very  imperfectly  known,  and  new  investigations 
are  necessary. 


NOTE  ON  THE  RHIZOCEPHALA. 

The  naturalists  of  the  Expedition  have  recorded  the  occurrence  of  Pdtogaster  in  their  Station  Books  and 
Journals  several  times  during  the  cruise,  viz.  : — Station  158,  March  7,  1874;  lat.  50°  1'  S.,  long.  123°  4'  E.;  1800 
fathoms  ;  south  of  Australia,  one  specimen  in  the  pouch  of  Hymenaster.  On  this  specimen  R.  v.  Willemoes 
Suhm  has  the  following  note  : — "  In  the  cavity  of  a  Hymenaster  which  came  up  to-day  there  was  a  parasitic 
Rhizocephalid,  showing  a  large  sucker  and  a  flat  body  filled  with  eggs.     I  could  not  find  any  anus,  and  am  not 


•_'(l  Till,    VOYAGE   OF   H.M.S.    CHALLENGER. 

quite  sure  to  which  genus  this  animal  lias  to  be  referred ;  but  I  think  that  it  is  nearest  to  Clistosaccm,  Lillj., 
the  only  Khizocephalid  in  which  there  is  no  anus.  According  to  Gerstaecker,  Peltogastridoe  have  only  heen 
i. .Hud  nn  the  abdomen  of  Decapoda,  from  which  this  specimen  might  probably  have  been  detached  and  fallen 
into  tin'  open  breeding-cavity  of  the  Hymenaster." 

Station  200,  October  23,  1871  ;  lat.  6°  48'  N.,  long.  122°  25'  E.;  Basilan  Straits,  Philippines,  255  fathoms. 
Two  specimens  of  Peltogaster  on  Candid  shrimps. 

Station  21  I,  February  10,  1875;  lat.  4°  33'  N.,  long.  127°  6'  E;  off  Meangis  Islands,  500  fathoms.  One 
specimen  of  Peltogaster  on  Ophiurid.  On  this  specimen  R.  v.  Willemoes  Suhm  remarks: — "Near  the 
mouth  of  an  Ophiurid  I  found  a  large  tumour,  and  inside  a  Bopyms  or  Peltogaster  inflated  with  eggs." 

J.  M. 


I.— GEOGRAPHICAL   AND   BATHYMETRICAL   DISTRIBUTION. 

The  following  list  contains  the  species  collected  during  the  cruise  of  H.M.S.  Chal- 
lenger, and  the  ranges  of  depth  at  which  they  occurred  : — 


Name  of  Species. 

Depth  at  which  Dredged. 

Lepas  anatifera,  Linn. 

hillii,  Leach,  sp.,    . 

Floating. 

anserifera,  Linn. 
pectinata,  Spengler, 
austrdlis,  Darwin,  . 

> 
) 

I 

fascicularis,  Ellis  and  Solander, 

) 

Gonchoderma  wrgatum,  Spengler,  sp., 

virgatum,  var.  chelonophilum,  Lead 
Balanus  tintinnabulum,  Linn,  sp.,  var.  spinosus  Q 
Tetradita  rosea,  Krauss,  sp., 

> 
3melin), 

J 
) 
J 
) 

Coronula  diadema,  Linn,  sp., 

» 

Chthamalus  challengeri,  n.  sp., 
Balanus  Icevis,  Brag., 

5) 

5-15  fathoms. 

Tetradita  ccerulescem,  Spengler,  sp., 
Balanus  tintinnabulum,  Linn,  sp., 

10 
7-20 

Chthamalus  dentatus,  Krauss, 

7-20 

Aeasta  fenestrata,  Darwin, 
Balanus  trigonus,  Darwin, 

18 
6-80 

socialis,  n.  sp.,    . 

28 

amari/lfis,  Darwin, 
rostratus,  n.  sp., 

8-80 
8-80 

Scalpellum  trispinosum,  n.  sp., 
Balanus  tenuis,  n.  sp., 

82-102 

100 

Scalpellum  africanum,  n.  sp., 
rubrum,  n.  sp., 

100 
100-115 

Megalasma  striatum,  n.  gen.  and  sp., 
.  '•'■alprlliriii  baianoides,  n.  sp., 
Indiana,  n.  sp., 

100-115 
129 
1 29 

Balanus  corolliformis,  d   sp., 

150 

Scalpelbum  pedunculatum,  n.  sp., 

150 

recurri  rostrum,  n.  sp., 

150 

stroemii,  Sars. 

83-516 

Pcecilasma  eurinatum,  n.  sp., 

390-420 
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Name  of  Species. 

De)>th  at  which  Dredged. 

PoeeUasma  graeile,  n.  sp., 

410  fathoma 

Alepas pedunadata,  n.  sp., 

410         „ 

Verruca  nitida,  u.  sp., 

500 

S,;ilti,  Ihuii  album,  n.  sp., 

500 

tritonis,  n.  sp., 

516 

/in/anus  hirsutus,  n.  sp.,  . 

516 

Scalpellum  nymphocola,  n.  sp., 

540         „ 

japonicum,  n.  sp., 

565 

IV,ww  sulcata,  n.  sp.,     . 

520-630 

Scalpellum  acutum,  n.  sp., 

520-630-1000 

parallelograrnnia,  n.  sp., 

600 

triangulare,  11.  sp., 

600 

intermedium,  n.  sp.,    . 

410-700 

novm-zelandice,  n.  sp.,  . 

700 

hirmtum,  n.  sp., 

825 

eximium,  n.  sp., 

1000 

carina  turn,,  n.  sp., 

1000 

elongatum,  n.  sp., 

410-1000 

Dichelaspis  sessilis,  n.  sp., 

1000 

Fen'MCa  gibbosa,  n.  sp.,    . 

1050 

Scalpellum  distinctum,  n.  sp., 

1070 

flavum,  n.  sp., 

1375 

tenue,  n.  sp.,  . 

1375 

vitreum,  n.  sp., 

1375 

dubium,  n.  sp., 

1400 

inixtralicum,  n.  sp., 

1400 

truncatum,  n.  sp., 

1400 

moluccanum,  n.  sp.,     . 

1425 

velutinum,  n.  sp., 

1425 

FwTwca  incerta,  n.  sp.,     . 

1425 

Scalpellum  minutum,  n.  sp., 

1450 

insigne,  n.  sp., 

1525 

)'</TMca  obliqua,  n.  sp.,     . 

1525 

Scalpellum  brevecarinatum,  n.  sp., 

1600 

antarcticum,  n.  sp., 

1675 

Femica  quadrangularis,  n.  sp.,     . 

1900        „ 

Scalpellum  marginatum,  n.  sp., 

2000 

ovatutn,  n.  sp.,    . 

2000 

Scalpellum  gigas,  n.  sp.,   . 

2050 

abyssicola,  n.  sp., 

2050 

compressum,  n.  sp., 

2150 

darwinii,  n.  sp., 

2160 

planum,  n.  sp., 

2600 

re^Mwrc  (Wyv.  Thorns.),  n.  sp., 

2750-2850 

regium,  var.  wa?e, 

2850         „ 
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This  list  may  be  condensed  into  the  following  table,  showing  approximately    how 
many  times  Cirripedia  were  dredged  at  certain  depths. 
Twelve  species  were  taken  at  the  surface.1 

From  dredgings  in  depths  of  from     0  to    500  fathoms  21  times. 


500  to  1000 

JJ 

13 

1000  to  1500 

}J 

8 

1500  to  2000 

1) 

5 

2000  to  2500 

)J 

3 

2500  to  3000 

5» 

3 

3000  to  4575 

ti 

0 

As  the  exploration  of  the  coasts  of  islands  and  continents  was  of  secondary  importance 
during  the  cruise  of  H.M.S.  Challenger,  we  need  not  wonder  that  the  Cirripedia  of 
these  regions  are  badly  represented  in  the  collections  made  during  the  voyage.  Only 
occasionally  were  specimens  collected  in  the  neighbourhood  of  the  coasts.  At  the  same 
time  this  explains  how  it  is  that  only  a  small  percentage  of  the  specimens  collected 
belong  to  species  described  before :  out  of  seventy-eight  forms  represented  in  the 
collection,  nineteen  only  have  been  previously  described,  and  fifty-nine  are  named  and 
described  here  for  the  first  time. 

In  1854,  Darwin2  said  "the  number  of  known  existing  Cirripeds  is  147."  Since 
that  date  this  number  has  only  slightly  increased.  I  am  only  aware  of  eighteen 
new  species,  but,  as  I  have  already  said  above,  I  am  far  from  certain  that  I  have 
brought  together  all  the  information  which  might  be  had  from  zoological  literature. 
There  can  be  little  doubt,  however,  that  this  number  is  inconsiderable  in  comparison  with 
the  number  Darwin  knew  when  composing  his  Monograph,  and  also  in  comparison 
with  that  added  during  the  cruise  of  H.M.S.  Challenger.  Hence  I  thought  it  would 
be  of  bttle  use  to  prepare  a  list  of  all  the  species  known  at  present,  as  I  did  in  my  Bejsort 
on  the  Pycnogonida,  in  imitation  of  what  Mr.  Davidson  had  done  for  the  Brachiopoda. 
I  merely  insert  in  the  following  table  a  list  of  the  genera  at  present  known,  giving 
in  separate  columns  the  number  of  species  known  to  Mr.  Darwin,  described  since 
the  publication  of  his  Monograph,  and  collected  during  the  cruise  of  H.M.S. 
Challenger.  One  of  the  columns  gives  in  fathoms  the  hitherto  ascertained  depth  of 
each  genus. 

We  learn  from  this  list  that  out  of  thirty-four  genera  of  Cirripedia  at  present  known, 
twenty-eight  have  never  been  observed  at  a  depth  greater  than  150  fathoms.  Two  have  been 
found  from  the  shore  to  400  fathoms  {Alepas  and  Pcecilasma)  ;  Balanus  occurs  from  the 
shore  down  to  510  fathoms  ;    Dichelaspis  ranges  down  to  1000  fathoms,  and  finally,  only 

1  Some  of  them  in  numerous  places — as,  for  instance,  Lepas  anatifera — others  only  once  ;  so  Balanus  tiaHnnabwlum, 
var.  spinosus,  taken  from  the  screw  of  H.M.S.  Challenger  at  St.  Vincent. 

2  Loc.  tit.,  p.  166. 
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two  genera  have  been  hitherto  observed  at  depths  greater  than  1000  fathoms,  viz.. 
Sealpellum  and  Verruca.  The  list  shows  very  clearly  that  there  are  no  deep-sea 
genera,  for  even  of  the  two  genera  ranging  lowest  in  depth,  species  are  known  from 
shallow  water. 


Number  of 

Name  of  the  Genus. 

Number  of  Numberof 

SPe"es         Species 
according     dJerihei 

to  Mr.      1853_1883. 

new 
Species 

collected 
during 

Cruise  of 

ltange  in  Depth. 

Name  of  the  Authors 

who  named  the  new 

Species. 

Darwin. 

H.M.S. 

Challenger. 

Lepas,  Linnaeus,    . 

6 

Surface. 

Pa  tilasma,  Darwin, 

5 

2 

Unknown-420  fms. 

Hoek. 
1  Filippi,    Lessona    et 
•I    Tapparone  -  Canefri, 
(  Macdonald,  Hoek. 

Dichelaspis,  Darwin, 

5 

3 

1 

Unknown-1009  fms. 

Megalasma,  Hoek, 

1 

100-115  fms. 

Hoek. 

Cowlwdrrma,  Olfers, 

3 

2 

Surface. 

Heller,  Dall. 

Alepas,  S.  Eang, 

4 

1 

Unknown-410  fms. 

Hoek. 

Oxynaspis,  Darwin, 

1 

Unknown. 

Anelasma,  Darwin, 

1 

Surface. 

Aldppe,  Hancock, 

1 

15-20  fms. 

Ibla,  Leach,  . 

2 

Littoral. 

|  M.  Sars ;  G.  0.  Sars, 

Sealpellum,  Leach, 

6 

5 

43 

15-20-300-2850  fms. 

|       Hoek. 

Pollieipes,  Leach,  . 

6 

1 

Littoral. 

Hutton. 

Lithotrya,  G.  B.  Sowerby, 

6 

Unknown. 

Cryptophiahis,  Darwin, 

1 

Unknown. 

Proteolepas,  Darwin, 

1 

Unknown. 

Kochlorine,  Noll, 

•> 

littoral. 

Balanus,  Auctornm, 

39 

1 

5 

0-150-516  fms. 

F.  Miiller,  Hoek. 

Acasta,  Leach, 

8 

Littoral-18(unknown). 

Tetraclita,  Schumacher, 

8 

Littoral-10  fms. 

Elminius,  Leach,   . 

4 

2 

Littoral. 

Hutton. 

Pyrgoma,  Leach, 

9 

12-35  fms. 

... 

Creusia,  Leach, 

1 

Unknown. 

... 

Chelonobia,  Leach, 

3 

Surface. 

... 

Coronida,  Lamarck, 

3 

Surface. 

Platylepas,  J.  E.  Gray. . 

2 

... 

Surface. 

Oryptolepas,  Dall, 

1 

Surface. 

Dall. 

Tubicinella,  Lamarck,     . 

1 

Surface. 

Xenobalanus,  Steenstrup, 

1 

1 

Surface. 

Steenstrup. 

Ckthamalus,  Ranzani,    . 

8 

1 

Littoral. 

Chamaesipho,  Darwin,    . 

2 

Littoral. 

Pachylasma,  Darwin,     . 

2 

Deep-sea. 

Darwin. 

Octomeris,  G.  B.  Sowerby, 

•_> 

Littoral. 

... 

Catophragmus,  G.B.  Sowerby, 

2 

Littoral. 

... 

Verruca,  Schumacher,    . 

4 

6 

7_50-300-1900  fms 

Hoek. 

Though  unquestionably  by  far  the  greater  part  of  the  known  Cirripedia  are  shallow- 
water  species,  and  though  some  of  the  species  are  capable  of  existing  at  a  considerable 
variety  of  depth,  as  for  instance  Sealpellum  stroemii,  Sars,  found  at  83  and  also  at  516 
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fathoms,  yet  it  must  be  granted  that  the  number  of  true  deep-sea  species  of  Cirripedia 
is  very  considerable. 

There  are  17  species  living  at  a  depth  of  from    500-1000  fathoms. 
12        „  „  „  „      1000-1500 

7         „  „  „  „      1500-2000         ,. 

4         „  „  „  „      2000-2500 

3         „  „  „  „      2500-2850 

Often  two  or  even  three  species  of  Cirripedia  were  brought  up  with  the  same  haul  of 
the  dredge,  as  for  instance  : — 

At  Station  146. — Scalpellum  tenue,  Scalpellum  brevecarinatum,  Scalpellum  flawm. 
135. — Scalpellum  eximium,  Scalpellum  carinatum,  Scalpellum  elongatum. 
184. — Scalpellum  dubium,  Scalpellum  australicum,  Scalpellum  truncatum. 
150. — Scalpellum  recurvi rostrum,  Balanus  corolliformis. 
204. — Megalasma  striatum,  Balanus  tenuis,  Scalpellum  ruhrum. 
214. — Scalpellum  album,  Verruca  nitida. 

And  this  seems  to  prove  that  there  are  places  where  the   circumstances  are  especially 
favourable  to  the  life  of  Cirripedia. 

The  occurrence  of  Scalpellu m  and  Verruca  in  the  great  depths  of  the  ocean  coincides  in 
a  striking  manner  with  the  palajontological  history  of  these  genera.  However,  I  have  not 
been  able  to  identify  a  single  one  of  the  recent  sj>ecies  with  those  described  by  Darwin, 
Bosquet,  and  Reuss,  in  their  palasontological  memoirs.  The  fossil  species  of  Verruca 
resemble  much  more  those  of  the  same  genus  which  at  present  inhabit  shallow  water 
than  those  occurring  at  a  considerable  depth  :  the  latter  form  together  a  very  character- 
istic division  of  the  genus.  With  regard  to  the  genus  Scalpellum,  the  fossil  forms  and 
those  found  in  the  deep  sea  have  no  doubt  some  features  in  common,  yet  I  failed  to 
ascertain  a  single  instance  of  specific  identity.  To  a  certain  extent  this  fact  is 
explained  by  the  very  limited  geographical  distribution  of  the  different  species.  With  a 
few  exceptions,  the  species  were  met  with  only  once.  These  exceptions  are  the 
following : — 

Pcecilasma  carinatum,  n.  sp.,  dredged  off  Culebra  Island  (West  Indies)  and  off 

Ascension  Island. 
Scalp>ellum  elongatum,  n.  sp.,  dredged  off  Tristan  da  Cunha  and  off  East  Cape 

(Auckland). 
Scalpellum  velutinum,   n.  sp.,  dredged  in  the  Atlantic   Ocean,   off  Cape   St. 

Vincent,  and  in  lat.  32°  24'  S.  long.  13°  5'  W. 
Scalpellum  stroemii,  Sars,  dredged  south  of  Halifax    and   ("Triton"  Cruise) 

north  of  Scotland. 
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Scalpellum  acutum,  a.  sp.,  dredged  off  Miguel  Island  (Azores),  and  off  Kermadec 
Islands  (Pacific). 

Scalpellum  intermedium,  n.  sp.,  dredged  off  Sydney  and  off  East  Cape  (Auck- 
land). 

All  the  other  deep  sea  species  were  found  only  once,  or  at  two  Stations  close 
to  one  another  (Scalpellum  regium  at  Stations  61  and  63,  Scalpellum  brevecarinattnn 
.it  Stations  146  and  147).  Scalpellum  stroemii,  Sars,  is  the  only  known  deep-sea  species 
which  may  be  called  a  common  species  over  a  wide  area  of  the  North  Atlantic.  The 
most  interesting  instance  of  a  species  having  a  wide  range,  however,  is  Scalpellum  acutum, 
found  near  the  Azores,  and  in  the  Pacific  near  the  Kermadec  Islands  ;  at  both  Stations, 
however,  only  a  few  specimens  were  taken.  Scalpellum  elongation  seems  also  to  inhabit 
the  Atlantic  as  well  as  the  Pacific — specimens  were  collected  at  a  very  different  longitude 
but  almost  exactly  at  the  same  latitude  south  in  both  oceans  ;  but  the  specimens  of  the 
two  Stations  are  not  altogether  alike,  which  may  be  due  not  only  to  the  different  sizes  (ages) 
of  the  specimens,  but  also  to  specific  difference.  Of  course  continued  investigations  may 
show  that  what  at  present  seems  to  be  an  exception,  in  reality  must  be  considered  as  the 
ride ;  but  with  the  knowledge  we  possess  at  present,  we  must  arrive  at  the  conclusion 
that  the  deep-sea  genera  have  a  world-wide  range,  but  that  the  deep-sea  species  ordinarily 
have  only  a  very  limited  distribution. 

There  is  another  fact  of  a  very  puzzling  nature  which  presents  itself  when  comparing 
the  fossil  forms  with  those  of  the  deep  sea.  The  eldest  known  fossil  genus  is  the  genus 
Pollicipes,  and  this  genus  is  not  represented  at  all  among  the  forms  living  at  a  considerable 
depth.  Yet  it  is  by  no  means  an  extinct  genus,  being  represented  by  seven  living  species, 
some  of  which  have  a  very  wide  range.  But  these  seven  species  are  littoral  forms,  at 
least  it  is  not  recorded  that  any  one  of  them  was  found  at  a  depth  of  even  10 
fathoms.  Many  of  the  fossil  species,  of  which  Darwin  alone  enumerates  22,  were  found 
side  by  side  with  species  of  Scalpellum,  which  proves  that  the  species  of  the  two  genera 
once  existed  under  the  same  circumstances  of  temperature,  depth,  &c.  As  the  circum- 
stances under  which  the  fossil  species  lived  are  not  known  to  us,  and  especially  as  we  do 
not  know  at  what  depth  they  existed,  it  is  extremely  difficult — not  to  say  impossible 
— to  account  for  the  fact  that  the  descendants  of  one  genus  live  in  shallow  water  and 
those  of  the  other  in  deep  water ;  much  more  difficult,  because  in  each  genus  the 
fossil  and  the  living  species  are  specifically  distinct.  As  the  species  of  Scalpellum  live 
at  very  different  depths,  from  the  shallow  water  on  the  English  and  French  coasts,  in  the 
gulf  of  Naples,  &c,  down  to  almost  the  greatest  depths  where  animal  life  has  been 
observed,  we  need  not  necessarily  conclude  that  the  deep-sea  forms  are  those  which  have 
representatives  in  fossil  deposits ;  yet  it  is  true  that  the  majority  of  the  fossil  species 
of  Scalpellum  (all  those  found  in  Secondary  deposits)  have  the  carina  simply  bowed  and 
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the  umbo  at  the  apex,  and  that  this  holds  good  also  for  most  of  the  deep-sea  species. 
Hence  we  may  venture  to  assert  that  in  the  case  of  Scalpellum  the  deep-sea  more 
than  the  shallow-water  forms  have  preserved  the  character  of  the  oldest  fossil  species. 
The  latter  {Scalpellum  vulgare,  Scalpellum  ornatum,  Scalpellum  rostratum,  Scal/pellu/m 
stroemii,  &c.)  have  a  fossil  representative  in  the  Sad  pell  tun  magnum  described  by  Darwin, 
and  taken  from  Tertiary  strata  (lower  part  of  the  Coralline  Crag,  &c).  On  the  contrary, 
Darwin,  whose  thorough  knowledge  of  the  whole  group  and  of  the  affinities  of  the  species 
we  do  not  undertake  to  dispute,  places  the  two  oldest  species  of  Pollicipes  (Pollicipes 
ooliticus  from  the  Lower  Oolite,  and  Pollicipes  concinnus  from  the  Middle  Oolite)  in  the 
same  section  of  the  genus  in  which  he  places  also  five  of  the  six  recent  species  known 
to  him.  And  these  were  collected  in  shallow  water !  So  we  see  that  in  one  genus 
the  deep  sea  forms  have  preserved  more  archaic  characters,  in  another  the  shallow 
water  forms.  For  a  more  detailed  comparison  of  the  living  species  of  Scalpellum  with 
the  fossil  species  I  refer  to  the  descriptive  part  of  my  Report.  Before  taking  leave  of  the 
subject,  I  beg  to  state  that  I  cannot  deny  the  possibility  of  future  investigations  of  the 
deep  sea  bringing  to  light  species  of  Pollicipes  also  as  inhabitants  of  those  regions, 
though  at  present  I  cannot  but  attach  considerable  value  to  the  negative  evidence,  since 
the  objects  are  relatively  large,  and  since  I  could  not  suggest  a  reason  why  they  should 
not  have  been  brought  up,  if  present,  as  well  as  the  species  of  Scalpellum. 

For  the  most  part  the  species  of  Cirripedia  are  found  in  the  neighbourhood  of  the  coast. 
This  is  the  case  not  only  with  all  the  species  known  to  Darwin — with  the  exception,  of 
course,  of  those  attached  to  floating  objects — but  it  is  also  the  case  with  a  great  many 
of  the  species  collected  during  the  cruise  of  the  Challenger ;  even  the  greater  half  of  the 
true  deep-sea  species  living  at  a  depth  of  500  fathoms  and  more,  seem  to  occur  only  in 
the  neighbourhood  of  the  coasts  of  islands  or  continents. 

The  following  species  were  found  at  a  considerable  distance  from  the  coast : — 


In  the  Atlantic  Ocean  : — 


Scalpellum  nymphocola,  n.  sp. 
tritonis,  n.  sp. 
insigne,  n.  sp. 

regium  (Wyv.  Thorns.),  n.  sp. 
triangulare,  n.  sp. 
parallclogramma,  n.  sp. 
Vemica  quadrangularis,  n.  sp. 
gibbosa,  n.  sp. 
incerta,  n.  sp. 
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In  the  South  Indian  Ocean: — 

Scalpellum  tenue,  n.  sp. 

brevecarinatum,  n.  sp. 
Jiavum,  n.  sp. 
antarcticum,  n.  sp. 
planum,  n.  sp. 

In  the  Pacific  : — 

Scalpellum  abyssicola,  n.  sp. 
gigas,  n.  sp. 
darivinii,  n.  sp. 
minutum,  n.  sp. 

With  regard  to  the  geographical  distribution  of  the  Cirripedia,  the  four  provinces 
into  which  Darwin  divided  the  globe  must  be  increased,  I  think,  by  two  or  three 
others.  A  new  province  must  be  added  for  the  Cirripedia  of  the  southern  part  of  the 
Indian  Ocean,  and  another  for  the  species  of  Japan  and  of  the  North  Pacific.  The  number 
of  species  known  as  inhabitants  of  these  provinces  is  not  yet  very  large,  but — with  a  few 
exceptions  only — these  species  are  characteristic  of  the  different  regions,  at  least  as 
far  as  our  knowledge  goes.  I  feel  inclined,  moreover,  to  divide  the  great  Atlantic 
province  into  a  northern  and  southern  half,  and  as  I  cannot  very  well  understand  the 
difference  in  meaning  between  a  province  and  a  sub-province,  I  propose  to  consider 
the  sub-province  formed  by  Darwin  for  the  southern  extremity  of  Africa  as  a  province 
also.     So  we  should  have  the  following  eight  provinces  : — 

I. — First  or  North  Atlantic  Province :  the  North  Atlantic  Ocean,  from  the  Arctic 
regions  to  about  latitude  10°  N.  This  province  embraces  the  coasts  of  Europe 
and  North  Africa,  and  of  the  eastern  United  States,  besides  the  Mediterranean  and 
the  West  Indies. 

Dichelaspis  lowei,  Darwin.  Madeira. 

darwinii,  De  Filippi.  Mediterranean. 

sessilis,  n.  sp.  Atlantic. 

Pcecilasma  aurantium,  Darwin.  Madeira, 

crassum,  Gray,  sp.  Madeira. 

carinatum,  n.  sp.  West  Indies  and  (III.). 

Alepas  minuta,  Philippi.  Mediterranean. 

parasita,  Sander  Eang.  Mediterranean,  Atlantic. 
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Alepas  cormita,  Darwin. 
Oxynaspis  celata,  Darwin. 
Alcippe  lampas,  Hancock. 
Scalpellum  vulgare,  Leach. 

stroemii,  Sars. 

striolatum,  G.  0.  Sars. 

hamatum,  G.  0.  Sars. 

angustum,  G.  0.  Sars. 

cornutum,  G.  0.  Sars. 

nymphocola,  n.  sp. 

tritonis,  n.  sp. 

insigne,  n.  sp. 

acutum,  n.  sp. 

regium  (Wyv.  Thorns.), 
n.  sp. 

regium,  var.  ovale,  n.  sp. 

velutinum,  n.  sp. 
Pollicipes  cornucopia,  Leach. 
Lithotrya  dorsalis,  Sowerby. 
Proteolepas  bivincta, 
Koclilorinc  hamata,  Noll. 
Balanus  tintinnabulum,  Linn.,  sp. 

tidipiformis,  Ellis. 
stultus,  Darwin. 
calceolus,  Ellis. 
galeatus,  Linn.,  sp. 
spongicola,  Brown. 

perforatus,  Bruguiere. 

amphitrite,  Darwin. 

eburneus,  Gould. 
improvisus,  Darwin. 
piorcatus,  da  Costa. 
crenatus,  Bruguiere. 

balanoides,  Linn.,  sp. 


West  Indies. 
Madeira. 
Atlantic. 

Mediterranean,  Atlantic. 
North  Atlantic. 
North  Atlantic. 
North  Atlantic. 
North  Atlantic. 
North  Atlantic. 
North  Atlantic. 
North  Atlantic. 
Atlantic. 
Atlantic  and  (V.). 

Atlantic. 

Atlantic. 

Atlantic  and  (III.). 

Mediterranean,  Atlantic. 

"West  Indies. 

West  Indies. 

Atlantic. 

Madeira,      West     Indies,      Atlantic 

(II.,  III.,  V.-VIIL). 
Madeira,  Mediterranean. 
West  Indies  (?)  (VI.). 
Mediterranean  (II.,  VI.). 
Atlantic,  West  Indies. 
Atlantic,  Mediterranean,  West  Indies 

(II.). 
Mediterranean,  Atlantic,  West  Indies 

(II.). 
Mediterranean,     West     Indies     (II., 

IV. -VII.),  Red  Sea. 
Atlantic,  West  Indies. 
Atlantic  (III.  VIII.). 
Atlantic  (VII.  ?) 
Atlantic,  Mediterranean,  West  Indies 

(II.). 
North  Atlantic,  Atlantic. 
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Bafaitus  dtrlii'is,  |);ir\vin. 

hameri,  Ascanius,  sp. 

hirmtus  n.  sp., 
Acasta  spongites,  Poli,  sp. 

cyaihus,  Darwin. 
Tetraclita  j>orosa,  Gmelin,  sp. 

radiata,  de  Blainville,  sp. 
Pyrgoma  anglicum,  Sowerby. 

stokesii,  Gray,  sp. 

cancellatum,  Leach. 
Creusia  spinulosa,  Leach. 
Chthcmalus  stellatus,  Poli,  sp. 

dentatus,  Krauss. 
Pacliylasma  giganteum,  Philippi,  sp. 
Catophragmus  imbricatus,  Sowerby. 
Verruca  stromia,  0.  F.  Miiller,  sp. 

spengleri,  Darwin. 

nexa,  Darwin. 

obliqua,  n.  sp. 


West  Indies. 

North  Atlantic,  Atlantic. 

Faroe  Channel. 

Mediterranean,  Atlantic  (II.). 

Madeira,  West  Indies. 

West  Indies  (III.). 

West  Indies  (V.). 

Mediterranean,  Atlantic. 

West  Indies. 

West  Indies  ? 

West  Indies  (VI.,  VII.),  Red  Sea. 

Atlantic,     Mediterranean,     Madeira, 

West  Indies  (III.,  VI.-VIII.). 
Cape  Verde  Is.,  West  Indies  (?)  (II.). 
Mediterranean. 
West  Indies. 
Atlantic,  Red  Sea. 
Madeira. 
West  Indies. 
North  Atlantic. 


II. — Second  or  African  Province,  south  of  latitude  10°  N. 


Scal/pellwm  ornatum,  Gray,  sp. 
Kochlorine  bihamata,  Noll. 
Balanus  tintinnabidum,  Linn.,  sp. 

capensis,  Ellis. 
spongicola,  Brown. 
amphitrite,  Darwin. 
perforatus,  Bruguiere. 

crenatus,  Bruguiere. 
Acasta  spongites,  Poli,  sp. 
Tetraclita  serrata,  Darwin. 

rosea,  Krauss,  sp. 
Chthamalvs  dentatus,  Krauss. 
Octomeris  angidosa,  Sowerby. 


Algoa  Bay. 

Cape  of  Good  Hope. 

Cape     of     Good     Hope     (I.,     III., 

V.-VIIL). 
Cape  of  Good  Hope,  Algoa  Bay. 
Cape  of  Good  Hope  (I.). 
Gambia  River  (I.,  IV. -VII.). 
Western      Africa      southward       to 

Loanda  (I.). 
Cape  of  Good  Hope  (I.). 
Cape  of  Good  Hope  (I.). 
Cape  of  Good  Hope,  Algoa  Bay. 
South  Africa  (V.). 
South  Africa  (I.,  West  Indies?). 
Cape  of  Good  Hope,  Algoa  Bay. 
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III. — Third  or  South  Atlantic  Province,  embracing  the  South  Atlantic  Ocean,  from 
latitude  10°  N.  to  the  Antarctic  regions ;  east  coast  of  South  America. 

Scalpelhim  velutinum,  n.  sp.  South  Atlantic  and  (I.). 

eximiinn,  n.  sp.  South  Atlantic. 

carinatum,  n.  sp.  South  Atlantic. 

elongatum,  n.  sp.  South  Atlantic  and  (V.). 

parallelogramma,  n.  sp.    South  Atlantic. 
triangulare,  n.  sp.  South  Atlantic. 

qfricanvm,  n.  sp.  Nightingale  Island,  Tristan  da  Cunha. 

Poecilasma  carinatum,  n.  sp.  South  Atlantic  and  (I.). 

Balanus  tintinnabulum,  Linn.,  sp.       South  Atlantic  and  (I.,  II.,  V.-VIIL). 
improvisus,  Darwin.  Rio      Plata,      Southern      Patagonia 

(I.,  VIIL). 
Desterro. 
Falkland  Islands,  Straits  of  Magellan 

(VIII). 
Patagonia  and  (VIIL). 
Brazil  and  (I.,  West  Indies). 
Falkland  Islands  and  VIIL 
BrazU,  Rio  Plata  (L,  VI.-VIIL). 
Falkland  Islands  (VIIL). 
South  Atlantic. 
South  Atlantic. 
Eastern  Patagonia  (VIIL). 
South  Atlantic. 


armatus,  Fr.  Muller. 
Icevis,  Bruguiere. 

psittacus,  Molina,  sp. 
Tetraclita  p)orosa,  Gmelin. 
Elminius  hingii,  Gray. 
Chthamahis  stdlatus,  Poli,  sp. 

scabrosus,  Darwin. 
Verruca  quadrangularis,  n.  sp. 

gibbosa,  n.  sp. 

laevigata,  Sowerby. 

incerta,  n.  sp. 


IV. — Fourth  or  South  Indian  Province,  embracing  the  southern  region  of  the  Indian 
Ocean. 


Scal/peUum  brevecarinatum,  n.  sp. 

flavum,  n.  sp. 

tenue,  n.  sp. 

antarcticum,  n.  sp.  . 
recurvi rostrum,  n.  sp. 

planum,  n.  sp. 


Between    the    Crozets    and    Prince 

Edward  Island. 
Between    the    Crozets    and     Prince 

Edward  Island. 
Between    the    Crozets    and    Prince 

Edward  Island. 
Near  South  Polar  circle. 
Between      Kerguelen      and      Heard 

Islands. 
South  of  Australia. 
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Balanus  amphitrite,  Darwin 

corolliformis,  n.  sp. 

Tetraclita  serrata,  Darwin. 
rosea,  Krauss,  sp. 


Madagascar  (I.,  V.-VII). 
Between      Kerguelen      and 

Islands. 
Algoa  Bay  (II.). 
Algoa  Bay  (V.). 


Heard 


V. — Fifth  or  Australian  Province,  including  New  Zealand. 

Pcccilasma  gracile,  n.  sp.  Off  Sydney. 

Dichelaspis  neptuni,  Macdonald,  sp.     Australia,    Islands    of    the    South- 
Western  Pacific. 
Alepas  tubulosa,  Quoy  and  Gaimard.  New  Zealand. 


pedunculated,  n.  sp. 
Tbla  quadrivalvis,  Cuvier,  sp. 
Scalpellum  peronii,  Gray,  sp. 
acutum,  n.  sp. 
elongatum,  n.  sp. 
pedunculatum,  n.  sp. 
intermedium,  n.  sp. 
novce-zelandice,  n.  sp. 
Pollicipes      spinosus,      Quoy     and 
Gaimard,  sp. 
sertus,  Darwin. 
darwinii,  Hutton. 
Lithotrya  cauta,  Darwin. 
Balanus  tintinnabulum ,  Linn.,  sp. 
nigrescens,  Lamarck. 
decorus,  Darwin. 
trigonus,  Darwin. 
concavus,  Bronn. 
amphitrite,  Darwin. 

amaryllis,  Darwin. 

allium,  Darwin. 
vestitus,  Darwin. 
imperator,  Darwin. 

Acasta  sulcata,  Lamarck. 


Off  Sydney. 

South  Australia. 

Swan  River,  Bass  Straits. 

Off  Kermadec  Islands  and  (I. ). 

Off  Auckland  and  (III.). 

Off  New  Zealand. 

Off  Sydney  and  off  Auckland. 

Off  Auckland. 

New  Zealand. 

New  Zealand. 

New  Zealand. 

New  South  AVales. 

Sydney  (I.-IIL.  VI.-VIII.). 

Swan  River,  Twofold  Bay. 

New  Zealand. 

Sydney,  New  Zealand  (VI.-VIII.). 

(VI.,  VIII.). 

Australia,  New  Zealand  (I.,  IV.,  VI., 

VII.). 
Moreton    Bay,    north-east    coast   of 

Australia  (VI.-VIII.). 
Raine  Island,  Barrier  Reef. 
New  Zealand,  New  South  Wales. 
New  South  Wales,  Sydney,  Moreton 

Bay,  &c. 
Sydney,    New    South  Wales,    South 

and  West  Australia. 
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Avasta  glaus,  Lamarck. 

Tetraclita  porosa,  Gmelin,  sp. 

rosea,  Krauss,  sp. 
purpurescens,  Wood,  sp. 

vitiata,  Darwin. 
radiata,  de  Blainville,  sp. 
Elminius  plicatus,  Gray. 

simpler,  Darwin. 

modestus,  Darwin. 

sinuatus,  Hutton. 

rugosus,  Hutton. 
Chthamalus  antennatus,  Darwin. 
ChamcBsipho  columna,  Spengler,  sp. 

Pachylasma    aurantiacum,  Darwin. 
Catophragmus  polymerus,  Darwin. 
Verruca  sulcata,  n.  sp. 


New  South  Wales,  Southern  Aus- 
tralia. 

Easl  coast  of  Australia  (I.,  III., 
VL-VIIL). 

New  South  Wales,  &c.  (IV.). 
Australia,,  Van  Diemens  Land,  New 

Zealand  (VII.). 
Eaine  Island,  Barrier  Reef  (VI.). 
New  South  Wales  (I.). 
New  Zealand,  New  South  Wales. 
New    South    Wales,    Van    Diemens 

Land. 
New    South    Wales,    Van    Diemens 

Land,  New  Zealand. 
New  Zealand. 
New  Zealand. 

New  South  Wales,  Van  Diemens  Land. 
New    South  Wales,  Tasmania,  New 

Zealand. 
New  South  Wales. 
New  South  Wales,  Swan  River. 
Off  Kermadec  Island. 


VI. — Sixth    Province  :    Indian    Archipelago    (including    the    Philippines,    Malacca, 
Borneo,  Sumatra,  Java,  and  New  Guinea),  and  eastern  coast  of  India. 


Poscilasma  Jtssu m ,  Darwin . 

eburneum,  Hinds,  sp. 
Dichelaspis  warwichii,  Gray. 
Megalasma  striatum,  n.  sp. 
Ibla  cumiiKjii,  Darwin. 
Scalpellwm  villosum,  Sowerby. 

album,  n.  sp. 

dubium,  n.  sp. 

trisjiiiiiisi'iu,  n.  sp. 

australicum,  n.  sp. 
rubrum,  n.  sp. 
truncatum,  n.  sp. 

(ZOOL.  CHALL.    EXP. — PAKT  XXV. 1883.) 


Philippine  Archipelago. 
New  Guinea. 
( )ff  Borneo. 
Off  Luzon. 

Philippine  Archipelago. 
Eastern  Seas. 
South  of  Mindanao. 
Between  New  Guinea  and  Australia. 
Basilan    Straits,    Ph'lippine    Archi- 
pelago. 
Between  New  Guinea  and  Australia. 
Off  Luzon. 

Between  New  Guinea  and  Australia 

Ebo 
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Scalpel/**  n,  ilisti  art  a  in,  11.  sp. 

moluccanum,  n.  sp. 

balanoides,  n.  sp. 

indicum,  n.  sp. 

ovatum,  n.  sp. 

marginatum,  n.  sp. 

hirsutum,  n.  sp. 

cuiiijirrssiuii,  n.  sp. 
Pollicipes  mitella,  Linn.,  sp. 
Lithotrya  nicobarica,  Reinhardt. 

truncata,        Quoy      and 
Gaimard,  sp. 
Balanus  tintinnabulum,  Linn.  sp. 

a/cKC.  Darwin. 
cymbiformis,  Darwin. 
navicvla,  Darwin. 
stultus,  Darwin. 
trigonus,  Darwin. 
concavus,  Bronn. 
amphitrite,  Darwin. 
patella  m-(Gmelin) ,  Spengler. 
amaryllis,  Darwin. 

Balanus  quadrivittatus,  Darwin. 

social  is,  n.  sp. 

tenuis,  n.  sp. 
Acasta  Icevigata,  Gray. 

fenestrata,  Darwin. 

purpurata,  Darwin. 
sporilltis,  Darwin. 
Tetraclita  porosa,  Gmelin,  sp. 

costata,  Darwin. 
vitiata,  Darwin. 
coendescens,  Spengler,  sp. 
Pyrgoma  grande,  Sowerhv. 

milleporce,  Darwin. 


New  Britannia  Archipelago. 

Banda  Sea. 

Banda  Sea. 

Banda  Sea. 

North  of  New  Guinea. 

North  of  New  Guinea. 

Moluccan  Sea. 

Celebes  Sea. 

Philippine  Archipelago  (VII.). 

Timor,  Nicobar  Islands. 

Philippine  Archipelago  (VII.). 

East  Indian  Archipelago  (I. -III.,  V., 
VII.,  VIII.). 

Philippine  Archipelago. 

Near  Madras. 

Madras. 

Singapore  and  (I.,  West  Indies  ?). 

Java,  East  Indian  Archipelago. 

Philippine  Archipelago  (V.,  VIII.). 

(I.,  II.,  IV,  V,  VII. -VIII.). 

Bengal,  Phdippine  Archipelago. 

East  Indian  and  Philippine  Archi- 
pelago (V.). 

East  Indian  Archipelago. 

Arafura  Sea. 

Off  Luzon. 

Philippine  Archipelago  and  Red  Sea. 

Philippine  Archipelago. 

Sumatra,  Philippine  Archipelago. 

Sooloo  Islands. 

Philippine  Archipelago  (I.,  III.,  V., 
VII.,  VIII.). 

Philippine  Archipelago. 

Philippine  Archipelago  (V.). 

Philippine  Archipelago  (VII). 

Singapore  and  East  Indian  Archi- 
pelago. 

Philippine  Archipelago. 
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Pyrgoma  crenatum,  Sowerby.  Philippine  Archipelago,  Singapore. 

monticulariOB,  J.  S.  Gray.     Singapore. 
Oreusia  spinulosa,  Leach.  Philippine     Archipelago,     Singapore 

(I.,  VII.). 
Chthamaliis  stellatus,  Poli,  sp.  Philippine       Archipelago      (I.— III., 

VII.,  VIII.). 
intertextus,  Darwin.  Philippine  Archipelago. 

Octomcris  brunnea,  Darwin.  Philippine  Archipelago. 

Verruca  nitida,  n.  sp.  South  of  Mindanao. 


VII.   Seventh  or  Pacific  Province  (including  China  and  Japan). 

Pcccilasma  kaempferi,  Darwin.  Japan. 

Dichelaspis  warurickii,  Gray.  China  Sea. 

aymonini,  Lessona,  Tap- 
par. -Canefri.     Japan. 


Scalpellv/m  vitreum,  n.  sp. 

japonicum,  n.  sp. 
gigas,  n.  sp. 
abyssicola,  n.  sp. 
Pollicipes  polyme  rus,  Sowerby. 

mitella,  Linn.,  sp. 
Lithotrija      truncata,     Q.uoy     and 

Gaimard,  sp. 
Balanus  tintinnabulum,  Linn.,  sp. 

trigonus,  Darwin. 

rostra  tits,  n.  sp. 

amphitrite,  Darwin. 

amaryllis,  Darwin. 

porcatus,  Da  Costa. 

cepa,  Darwin. 
Tetraclita  purpurescens,  Wood,  sp.      China  ?  (V.). 

coerulescens,  Spengler,  sp.    Pacific  (VI.). 

porosa,  Gmelin,  sp.  China,    Galapagos    Archipelago    (I., 

III.,  V.,  VI.,  VII.). 
( 'reusia  spinvlosa,  Leach.  China  (I.,  VI.). 

Chihamalus  stellatus.  Poli,  sp.  Coast  of  China,  Gulf  of  Corea  (I.,  III., 

VI.,  VIII.). 


Off  Yeddo. 

South  of  Niphon. 

Pacific  Ocean. 

Pacific  Ocean. 

Pacific  Ocean  and  (VIII.). 

China  Sea  and  (VI.). 

Friendly  Archipelago  and  (VI.) 

(I.,  II.,  IV.-VIL),  China,  Galapagos 

Islands. 
Japan  (V.,  VI.,  VIII.). 
Kobie,  Japan. 

Pacific  Ocean  (I.,  II.,  1V.-VI.). 
Japan  (V.,  VI.). 
China  ?  (I.), 
.la  pan. 
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Chthamalus  challenged  n.  sp.  Japan. 

ChamCBsipho  scutettiformis,  Darwin.     "  Probably  from  the  seas  of  China," 

Darwin. 


VIII.  Eighth  Province  :    West  Coast  of  North 
Straits  to  Tierra  del  Fuego. 


and  South  America   from  Behring's 


Scalpelluvn  darwinii,  n.  sp. 

minutum,  n.  sp. 
PoUicipes  polym&rus,  Sowerby. 

elegans,  Lesson. 
Cryptophialus  mi  nut  us,  Darwin. 
Balarms  tintinnabulum,  Linn.,  sp. 

psittacus,  Molina,  sp. 

vluoceus,  Darwin. 

trigonus,  Darwin. 

Icevis,  Bruguiere. 

concavus,  Bronn. 

pcecilus,  Darwin. 

improvisus,  Darwin. 

nubilus,  Darwin. 

glandula,  Darwin. 

cariosus,  Pallas,  sp. 

Jtosculus,  Darwin. 
Tetraclita  porosa,  Gmelin,  sp. 

Elminius  hingii,  Gray. 
Chthamalus  stellatus,  Poli,  sp. 

cirratus,  Darwin. 

scabrosus,  Darwin. 

fissus,  Darwin. 
hembeli,  Conrad,  sp. 
Verruca  laevigata,  Sowerby. 


Between    Juan  Fernandez  and  Val- 
paraiso. 
South  Pacific. 

Upper  California  and  (VIT.). 
Coast  of  Peru,  of  Mexico,  &c. 
Chonos  Archipelago,  Southern  Chile. 
Peru,  California  (I.,  II.,  IV. -VII.). 
Peru,  Chiloe,  Chile,  Patagonia. 
West  Coast  of  South  America. 
Peru,  California  (V.,  VI.). 
Chile,  Peru,  California  (III.). 
Panama,  Peru  (V.,  VI.). 
West  Coast  of  South  America. 
Guayaquil,  West  Columbia  (II.,  III.) 
California. 
California. 
Columbia   River,   Behring's    Straits, 

Kurile  Islands. 
Peru  and  Chile,  Tierra  del  Fuego. 
West  Columbia,  Panama  (I.,  III.,  V- 

VII.). 
Tierra  del  Fuego  (III.). 
Northern    California  (I.,    III.,    VI., 

VII.). 
Peru,  Chile,  Chiloe,  Northern  Chonos 

Islands. 
Peru,  Chile,  Chiloe,  Tierra  del  Fuego 

(IV). 
California. 
California. 
Chile,  Peru,  Tierra  del  Fuego  (III.). 


II— DESCRIPTION  OF  GENERA  AND  SPECIES. 


Lepas,  Linn.  (17G7). 


Darwin  enumerates  six  species  belonging  to  this  genus,  all  of  which,  as  a  rule,  are 
found  attached  to  floating  objects,  dead  or  alive.  No  new  species  of  this  genus  has  been 
proposed  since  the  publication  of  Darwin's  Monograph,  nor  has  our  knowledge  as  to  their 
range  been  considerably  augmented  or  altered.  Five  of  the  known  species  are  found 
nearly  all  over  the  world,  the  sixth,  Lepas  australis,  Darw.,  inhabiting  the  whole  circum- 
ference of  the  Southern  Ocean. 

No  fossil  remains  of  a  species  of  this  genus  have  hitherto  been  found;  it  seems  to  be 
absent  even  from  the  newer  Tertiary  and  Quaternary  deposits.  Perhaps  this  is  because 
the  genus  has  originated  since  that  time.  However,  it  is  also  possible  that  the  genus 
existed  in  previous  epochs,  but  that  its  attachment  to  floating  objects  was  not  favourable 
to  its  being  preserved  in  fossil  deposits.  The  genera  of  Cirripedia,  fossil  remains  of 
which  have  been  found  as  yet,  are  attached  to  fixed  objects,  and  often  are  inhabitants  of 
deep  water. 

It  is  by  no  means  always  easy  to  distinguish  the  species  of  this  genus.  From  a 
careful  examination,  however,  I  am  convinced  that  the  diagnoses  as  given  by  Darwin 
are  always  sufficient.  From  these  diagnoses  I  have  composed  the  following  table,  which, 
of  course,  does  not  include  all  the  variations  often  very  considerably  changing  the  exterior 
of  some  of  the  species. 

Lepas. 

1.  Carina  terminating  in  a  flat  oblong  disc,     .  .  .     Lepas  fascicularis,  Ellis  and  Solander. 

2.  Carina  terminating  in  a  fork. 

i.  Valves  furrowed. 

(a)  Occlndent  margin  of  the  scutum  arched,  pro- 

tuberant, .....     Lepas  anserifera,  Linn. 

(b)  Occludent  margin  close  to  the  ridge  from  the 

umbo  to  the  apex,  .  .  .     Lepas  pectinata,  Spengler. 

ii.  Valves  not  furrowed. 

(a)  Valves  smooth  or  delicately  striated ;  internal 

umbonal  tooth  on  the  right  hand  scutum,       Lepas  anati/era,  Linn. 

(b)  Valves  smooth;  no  internal  umbonal  teeth  on 

the  scuta,  .....     Lepas  hillii,  Leach,  sp. 
Ic)  Valves  smooth,  thin,  brittle;  internal  umbonal 

teeth  on  both  scuta,  .  .  .     Lepas  australis,  Darwin. 
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Lepas  anatifei'i.  Linn.  (I'l.  I.  figs.  1,  2). 

Zepas  aim/ifi  r>(,  Linna-us,  Syetema  NatursB,  1767. 

„  „         Darwin,  Monograph  Lepadidse,  1851,  p.  73. 

This  species  shows  considerable  variations  in  size  and  shape.  The  largest  specimen 
brought  home  by  the  Challenger  has  a  capitulum  of  45  mm.  in  length,  whereas  the 
Ingest  observed  by  Darwin  measured  51  mm.  (two  inches).  Among  the  smaller  specimens, 
those  with  a  barbed  carina  (Darwin's  var.  b.  "  dentata")  are  by  no  means  rare;  of  these 
the  capitulum  measures  at  the  utmost  1 7  mm.  None  of  the  specimens  are  furnished  with 
the  diagonal  line  on  scutum  and  tergumof  dark  greenish-brown,  square,  slightly  depressed 
marks,  as  figured  by  Darwin  (loc.  tit.,  pi.  i.  fig.  1).  Curiously  enough,  I  found  the  same 
lines  very  distinctly  developed  on  the  scuta  and  terga  of  specimens  of  Lepas  anserifera, 
Linn.,  from  the  Pacific  Ocean. 

This  extremely  common  species  was  only  met  with  by  the  Challenger  in  the  Atlantic 
Ocean.  It  inhabits  the  surface,  attached  to  floating  timber,  vessels,  &c.  Very  large 
specimens  were  collected  towards  the  end  of  1872,  almost  before  regular  observations  were 
commenced.     During  the  cruise  itself  it  was  observed  at  the  following  localities  : — 

Near  Station  30,  April  2,  1873,  south  of  Bermuda.  Numerous  small  and  even 
extremely  small  specimens  attached  to  a  log  and  to  each  other.  No  ova.  Carina  smooth 
or  barbed  as  in  var.  b.  "dentata."  Larvae  in  the  Cypris-stage  are  affixed  to  the 
larger  specimens,  and  to  the  surface  of  the  log. 

Near  Station  74,  July  1,  1873,  oft'  Fayal,  Azores.  Small  quantity  attached  to  a 
box.  Not  quite  full-grown.  Without  ova.  Carina  smooth.  Numerous  larvae  in  the 
Cypris-stage  among  the  larger  specimens. 

Station  75,  July  2,  1873,  off  Fayal,  Azores.  Two  small  specimens  with  a  barbed 
carina ;  depth  50  to  90  fathoms.  Although  the  specimens  came  up  with  the  dredge, 
there  can  be  no  doubt  but  that  they  were  taken  at  the  surface. 

Near  Station  137,  October  24,  1873  ;  lat,  35°  59'  S.,  long.  1°  26'  E.  Attached  to  a 
floating  spar.     Numerous  specimens  of  different  sizes  ;  the  larger  ones  with  ova. 

Cape  of  Good  Hope,  November  1873.  Numerous  specimens  of  very  different  sizes 
(capitulum  5-45  mm.).     The  larger  specimens  with  ova;  taken  from  a  log  of  wood. 

Observations. — A  small  bottle,  labelled  Station  244,  2900  fathoms,  eontains  a  right- 
hand  scutum  with  the  umbonal  tooth.  The  shell  has  suffered  considerably  from  the 
influence  of  the  sea  water,  yet  belongs  doubtlessly  to  the  present  species. 

Lepas  hilUi,  Leach,  sp.  (PI.  I.  fig.  3). 

PentcHasmis  hillii,  Leach,  Tuckey's  Congo  Exped.,  1818,  p.  413. 
Lepas  hillii,  Darwin,  Monograph  Lepadidae,  1851,  p.  77. 

Two  young  specimens  of  this  species  were  taken  from  the  screw  of  the  Challenger 
at  St.  Vincent,  Cape  de  Verde  Islands,  in  April   1876.  when  on  her  return  homewards. 
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Though  young  specimens,  they  agree  in  all  essential  regards  with  the  diagnosis  and 
description  of  Darwin.  Two  nearly  full-grown  specimens  were  taken  from  the  screw  in 
September  1875,  in  the  Pacific  Ocean,  about  (Station  2(>9.  The  fork  of  the  carina  is 
deeply  embedded  ;  the  uppermost  part  of  the  peduncle  has  lost  its  orange  colour,  which 
may  be  due  to  the  alcohol.  Nor  did  I  observe  the  yellowish  beads  on  the  chitinous  mem- 
brane at  the  base  of  the  capitulum,  as  described  by  Darwin.  As  stated  by  this  author 
the  filamentary  appendages  offer  a  good  character,  so  I  give,  on  PI.  I.,  figures  of  the 
basal  articulation  of  the  first  cirrus,  not  only  of  this  but  also  of  the  other  species  of  this 
genus. 

Lepas  anserifera,  Linn.  (PI.  I.  fig.  4). 

Lepas  anserifera,  Lmna'us,  Systema  Naturae,   1767. 

,,  ,,  Darwin,  Monograph  Lepadidae,  1851,  p.  81. 

On  different  occasions  specimens  belonging  to  this  species  were  collected  during  the 
cruise  of  H.M.S.  Challenger.  Sometimes  only  a  few,  and  at  the  same  time  small,  speci- 
mens were  collected  ;  but  on  two  occasions  numerous  and  large  specimens  were  taken. 
The  former,  probably,  are  young,  while  the  latter,  on  the  contrary,  are  full-grown  and 
mature,  being  moreover  frequently  furnished  with  ovigerous  lamellae.  As,  however,  their 
capitulum  is  only  23  mm.  at  the  utmost,  they  have  not  reached  the  size  of  the  largest 
specimen  observed  by  Darwin,  which  had  a  capitulum  one  inch  and  a  half  (about  38  mm), 
in  length.  In  one  other  respect,  some  of  the  larger  specimens  (collected  at  Raine  Island) 
do  not  quite  agree  with  Darwin's  diagnosis ;  their  valves  are  not  approximate,  but 
distinct,  dark  reddish- coloured  interspaces  being  left  between  the  scutum  and  tergum, 
and  still  broader  ones  between  the  carina  and  scutum  and  tergum.  These  interspaces 
do  not  occur  in  the  smaller  specimens,  nor  in  the  larger  ones  collected  on  the  north  coast 
of  New  Guinea. 

The  small  specimens  with  approximated  valves  (Station  192)  have  a  smooth  carina  ; 
of  the  larger  specimens  (collected  near  Raine  Island),  the  younger  ones  are  furnished 
with  a  barbed  carina,  the  eldest  and  largest  ones,  on  the  contrary,  with  a  smooth  carina. 
The  small  specimens  (Station  192)  have  their  occludent  margin  more  rounded  and  their 
capitulum  less  elongated  than  the  larger  ones.  In  all  the  specimens  the  ridge  running 
from  the  umbo  to  the  apex  is  very  distinct.  In  all  the  peduncle  is  extremely  short. 
Those  of  Station  192,  with  a  capitulum  of  almost  10  mm.,  had  apeduncle  of  3  mm.  at  the 
utmost ;  the  larger  specimens  of  Raine  Island  (capitulum  20  to  23  mm.)  have  a  peduncle 
of  7  to  9  mm.  The  peduncle  of  the  former  specimens  is  very  deeply  embedded  in  the 
surface  of  the  branch  to  which  they  were  found  attached.  This  is  also  the  case  with  the 
short  peduncle  of  the  full-grown  specimens  from  the  north  of  New  Guinea.  The  speci- 
mens of  Raine  Island  are  those  of  which  I  have  already  said  above  (p.  38)  that  they  were 
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famished  with  a  line  of  slight  quadrilateral  depressions  of  a  dirty  brownish  colour 
running  diagonally  across  the  capitulum.  The  line,  however,  is  not  a  straight  one,  as  in 
the  ease  of  Lepas  anatifera,  but  an  inflected  one,  the  hollow  side  being  directed  towards 
i  he  aperture  of  the  capitulum. 

I  give  a  figure  of  the  filamentary  appendages  of  one  of  the  largest  specimens  of  this 
species  in  PL  I.  fig.  4.  In  the  smaller  specimens — as  Darwin  has  already  observed — the 
upper  pair  is  represented  by  small  knobs;  in  the  larger  specimens  I  found  the  most 
anterior  of  the  upper  pair  and  the  lowest  posterior  pair  the  largest. 

This  species  was  collected: — Atlantic  Ocean— May  6,  187G,  on  Gulfweed.  A  very 
small  specimen,  with  the  angle  formed  by  the  two  occludent  margins  of  the  tergum 
larger  still  than  90°.  South  of  Bermuda,  surface.  One  small  specimen  attached  to  Gulf- 
weed.  Pacific  Ocean — South-east  of  Kaine  Island,  August  29,  1872.  Numerous  young 
andfull-grown  specimens.  Moluccan  Sea,  Station  192,  September  26,  1874  ;  lat.  53  42'  S., 
long.  132°  25'  E.  The  depth  from  which  the  dredge  was  hauled  at  this  Station  was  129 
fathoms,  but  though  the  branch  with  the  specimens  of  Lepas  formed  part  of  its  contents, 
it  does  not  prove  that  they  were  actually  taken  at  the  bottom.  Near  Station  217, 
February  22,  1875,  north  coast  of  New  Guinea.  Numerous  specimens  floating  at  the 
surface.  North  of  the  Low  Archipelago,  between  Stations  275  and  276,  September  15, 
1875.  Two  small  specimens,  attached  to  one  another  and  to  a  small  piece  of  floating  wood. 
Near  Station  276,  September  1G,  1875,  Low  Archipelago.  Small  specimens  attached  to 
a  floating  Janthina. 


Lepas  pectinata,  Spengler. 

Lepas  pectinata,  Spengler,  Skrifter  Xaturliist.  Selskabet,  II.,  1793,  p.  103,  Tab.  x.  fig.  2. 
„  „         Darwin,  Monograph  Lepadida>,  1851,  p.  85. 

The  furrowed  surface  of  the  specimens  collected  by  the  Challenger  is  very  conspicuous  ; 
in  almost  every  specimen  all  the  ridges,  and  more  especially  that  running  from  the  umbo 
to  the  apex  of  each  scutum,  are  covered  with  prominent  calcareous  spines. 

Numerous  specimens  of  this  species  were  taken  swimming  at  the  surface,  north  of  Cape 
de  Verde  Islands,  on  April  28  and  29,  1876.  Some  of  them  were  taken  at  night,  others  by 
day.  They  were  attached  to  shells  of  Spirula,  and  are  of  a  very  small  size;  some  of  the 
Spirula  shells  only  bear  one  specimen,  which  is  placed  terminally,  others  are  furnished 
with  as  many  as  three  or  even  more  specimens,  in  which  case  some  are  affixed  terminally, 
others  laterally. 

A  small  piece  of  a  Spirula  shell  was  taken  at  the  surface  between  Sydney 
and  Wellington,  the  terminal  portion  of  which  was  occupied  by  a  great  number  of 
Cirripeddarvse  in  the  Cypris-stage.  Among  them  was  a  small  specimen  of  Lepas 
pectinata  ;  this,  as  far  as  my  knowledge  goes,  is  the  first  instance  of  the  species  having 


REPORT   ON   THE   CTRRIPEDTA.  41 

been  observed  in  Australia.  The  latter  specimen  was  taken  in  June  1874.  Whether  the 
Cypris-larvse  belong  also  to  this  species  I  cannot  say  with  certainty;  probably,  however, 
they  do. 

Lepas  australis,  Darwin. 

Lepas  australis,  Darwin,  Monograph  Lepadidse,  1851,  p.  89. 

An  inconsiderable  number  of  specimens  of  this  species  were  found  attached  to  a 
piece  of  Laminaria  (Durvillial)  picked  up  by  the  log  line  in  the  South  Indian  Ocean. 
There  are  three  or  four  full-grown  and  numerous  young  specimens  attached  to  the  full- 
grown  ones,  and  to  the  surface  of  the  Laminaria. 

The  only  difference  worth  noticing  between  the  specimens  described  by  Darwin  ami 
those  brought  home  by  the  Challenger,  consists  in  the  greater  size  of  the  latter. 
Darwin  states  that  his  largest  specimen  has  a  capitulum  of  one  inch  long  (25 '4 
mm.),  whereas  one  of  those  of  the  Challenger  collection  measures  no  less  than 
33-6  mm. 

The  species  was  taken  between  Stations  143  and  144,  December  22,  1873,  hit.  40°  S., 
long.  27°  E.,  on  floating  sea- weed. 

According  to  Darwin  this  species  is  common  on  Laminaria  throughout  the  whole 
Antarctic  Ocean.     To  this  ocean  it  is  confined,  as  far  as  our  knowledge  goes. 

Lepas  fascicular  is,  Ellis  and  Solander  (PI.  I.  figs.  5-7). 

Lepas  fascicularis,  Ellis  and  Solander,  Zoophytes,  1786,  Tab.  xv.  fig.  5. 
„  „  Darwin,  Monograph  Lepadido?,  1851,  p.  92. 

During  the  cruise  of  the  Challenger  from  Japan  to  Sandwich,  along  the  thirty- 
fifth  degree  of  latitude,  great  numbers  of  floating  Lepadids  were  met  with.  A  considerable 
quantity  of  these  were  collected  and  preserved  in  spirits.  Dr.  E.  v.  Willemoes  Suhm 
(loc.  cit.,  p.  132),  recognised  in  this  Barnacle  the  very  variable  Lepas  fascicularis,  Ellis  and 
Sol.,  which  was  described  by  Darwin.  In  his  paper,  published  in  the  Transactions  of  the 
Royal  Society,  which  is  chiefly  devoted  to  the  development  of  this  species,  he  enters  into 
the  discussion  of  the  question,  whether  this  Pacific  form  be  really  identical  with  the 
Atlantic  form,  or  must  be  separated  from  it  as  distinct. 

According  to  him,  the  only  differences  are  seen  in  the  mandibles  and  the 
maxilla?.  Whereas  the  ordinary  number  of  the  teeth  in  the  mandible  is  five,  in  must 
specimens  he  dissected  there  were  six.  "Sometimes,  however,  there  are  five  on  one 
side  and  six  on  the  other,  showing  that  this  difference  has  no  constant  value."  Tin 
difference  is  quite  an  imaginary  one;  on  PI.  I.  fig.  5  I  give  a  figure  of  the  mandible  of  one 
of  the  Pacific  specimens  of  Lepas  fascicularis.     Von  Willemoes  Suhm  would  call  this  a 
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mandible  with  six  teeth,  Darwin,  however,  one  with  five  teeth  and  an  inferior  point,  which 
in   tins  species  is   rather  broad  and  finely  pectinated.     To  show  the   correctness  of  my 
interpretation  one  has  only  to  compare  the  figure  of  the  mandible  of  Lepas  anatifera  in 
Darwin's  Monograph  (Lepadidse,  pi.  x.  fig.  5)  with  his  description:  "mandibles  with,  as 
usual,  five  teeth,"  &c.  ;  moreover,  when  giving  this  description,  Darwin  refers  to  the  figure 
in  pi.   x.     According  to  Darwin,  the  maxillae  have  four  regular  steps;  according  to  v. 
Willemoes  Suhm,  they  have  sometimes  four,  and  more  commonly  only  three  steps,  besides 
the  two  large  unequal  upper  spines.     This  difference  does  really  exist,  at  least  if  Darwin's 
description  is  correct.     I  always  observed  only  three  steps,  both  in  the  maxilla  of  the 
Clialleno-er  specimens,  from  which  PL  I.  fig.  6  is  drawn,  and  also  in  the  maxillse  of  one  of 
the  specimens  collected  by  the  Brothers  Krause  in  the  neighbourhood  of  the  Tschuktschen- 
Peninsula.1     Von  Willemoes  Suhm,  however,  did  not  always  observe  the  same  number,  and 
this  shows  clearly,  I  believe,  that  the  importance  of  this  difference  is  not  very  great.     In 
the  descriptions  of  the  different  species  of  the  genus  Lepas,  Darwin,  moreover,  has  given 
numerous  instances  of  variations  in  the  number  of  teeth,  both  in  the  mandible  and  in  the 
maxilla.     There  is  another  point,  however,  which  at  first  made  me  think  it  necessary 
also  to  consider  this  Pacific  form  as  a  distinct  variety  of  the  Atlantic  one.     This  is  the 
smoothness,  when  seen  with  the  naked  eye,  of  the  chitinous  membrane  which  covers 
the   valves  and  fills  out  the  interspaces  between  them.       According   to   Darwin,    this 
membrane  is  thickly  clothed,  especially  in  the  interspaces  between  the  two  valves,  with 
minute  spines,  barely  visible  to  the  naked  eye.     As  I  said  above,  the  Pacific  specimens, 
when  seen  with  the  naked  eye,  do  not  show  a  trace  of  spines,  and  only  a  certain  roughness 
may  be  distinguished,  which  is  occasioned — as  an   investigation    with    the    microscope 
brings  to  light — by  extremely  thin  and  flat  threads,  which  often  seem  to  adhere  to  the 
chitinous  membrane  at  more  than  one  point.     Often  also  numerous  microscopic  Alga?  are 
present  at  the  surface,  and  contribute  not  inconsiderably  to  this  roughness.     The  specimens 
from  the  northern  coast  of  Siberia,  collected  by  the  Brothers  Krause,  show  exactly  the  same 
condition  of  the  surface  as  the  Challenger  specimens.2     In  all  other  regards  the  Pacific 
specimens  agree  entirely  with  Darwin's  description,  except  in  so  far  as  the  size  is  concerned. 
And  this  is  perhaps  the  most  considerable  point  of  difference  between  the  Pacific  and  the 
Atlantic  form.     The  size  of  the  capitulum  of  the  largest  specimen  does  not  quite  reach 
25  mm.,  whereas  the  Atlantic  specimens  often  have  a  length  of  40  mm.     The  large 
Atlantic  specimens,  though  brittle,  have  a  shell  considerably  stronger  and  more  calcareous 
than  the  smaller  specimens. 

In  the  Pacific  Ocean  about   100   specimens  (and  often  a  much  more  considerable 

1  These  specimens  belong  to  the  Natural  History  Museum  of  Bremen.  The}7  were  kindly  sent  me  for  examina- 
tion by  the  Director  of  the  Museum,  Dr.  Spengel. 

2  In  the  Atlantic  specimens  this  roughness  is  not  the  rule  ;  of  late  I  have  been  enabled  to  study  specimens 
from  Vineyard-Sound  (United  States  of  America),  and  these  show  exactly  the  same  condition  of  the  surface  as  thi  se 
of  the  Pacific. 
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number  still)  arc  massed  together  into  large  floating  balls  ;  smaller  (younger)  specin 
axe,  as  a  rule,  observed  among  the  larger  ones. 

The  shell  of  the  Lepas  is  often  inhabited  by  an  Annelid,  as  well  as  by  the  Lepas  itself. 

The  bottles  with  the  Lepas  fasi-irn/n ris   are  labelled  July  6,   1875,  North   Pacific, 
surface  (between  Stations  248  and  240). 

Great  collections  of  larvae  in  the  first  and  in  the  later  Nauplius-stages  were  made 
about  the  same  locality  in  the  Pacific. 


Pcecilasma,  Darwin,  1851. 

Darwin  founded  the  genus  Pcecilasma  for  those  Lepadids  with  the  carina  extending 
only  to  the  basal  points  of  the  terga,  with  nearly  oval  scuta,  having  the  umbones  at  the 
rostral  angle,  with  the  lower  end  of  the  carina  either  truncated  or  produced  into  a  deeply 
embedded  disc. 

Gerstaecker  (in  Bronn,  loc.  cit.,  p.  535),  moreover,  has  stated  in  his  description  of  this 
genus,  that  the  caudal  appendages  are  uniarticulate  and  always  furnished  with  bristles, 
that  the  mandibles  have  four  teeth,  and  that  the  anterior  ramus  of  the  second  cirrus  is 
not  thicker  than  the  posterior  ramus. 

Darwin  describes  five  species  of  this  genus.  As  far  as  my  knowledge  goes,  no  new 
species  has  been  discovered  since  the  appearance  of  his  monograph. 

Among  the  Lepadids  of  the  Challenger  I  found  two  different  forms  which  I  believe 
must  be  considered  as  species  of  this  genus  ;  only  it  will  be  necessary  to  extend  somewhat 
the  generic  description  as  given  by  Darwin.  This,  I  think,  is  more  in  accordance  with 
the  principles  followed  by  the  author  of  the  monograph  of  the  Cirripedia,  than 
to  resolve  on  the  creation  of  a  new  genus  for  even-  small  deviation  from  the  description 
proposed.  Darwin  has  shown,  by  placing  Lepas  fascicularis,  Ellis,  in  the  genus  Lepas, 
as  well  as  by  publishing  the  above  copied  diagnosis  of  the  genus  Pceci/csmti,  that  he 
admits  a  considerable  amount  of  variation  in  the  shape  of  the  carina  within  the  limits  of 
a  single  genus.  And  it  is  just  the  shape  of  that  same  carina  which  alone  renders  it 
difficult  to  place  the  two  Challenger  forms  in  the  genus  Pcecilasma.  But  as  these  forms 
in  all  other  regards  agree  entirely  with  the  generic  description,  I  think  this  difference  <  f 
less  importance.  Both  species  have  the  carina  neither  truncated  nor  produced  into  a  deepbj 
embedded  disc;  its  two  sides  are  considerably  enlarged  downwards,  making  the  carina 
itself  much  deeper  than  in  any  of  the  other  species  of  the  genus  (PL  I.  fig.  8 ;  PI.  II.  fig.  2). 
I  therefore  propose  to  include  within  the  diagnosis  of  the  genus  Pcecilasma,  Darwin 
(Hoek),  the  following  description  of  the  carina  :  the  lower  end  of  the  carina  either 
truncated  or  produced  into  a  deeply  embedded  disc,  or  keel-shaped  and  considerably 
enlarged. 
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Four  nut  of  the  five  species  known  to  Darwin  live  attached  to  Crustacea  in  the 
European  and  eastern  warmer  temperate  and  tropical  oceans.  One  of  these,  Pcecilasma 
kaempferi,  was  found  attached  to  Inachus  kaempferi,  de  Haan  (Japan),  a  crab  probably 
from  deep  water;  another,  Pcecilasma  aurantivm,  lives  attached,  to  Homolacwoierii,  from 
Madeira,  probably  also  a  deep-water  crab  (Darwin);  the  third,  Pcecilasma  crassum,  to 
the  same  Homola  cuvierii;  the  fourth,  Pcecilasma  Jissum,  was  found  parasitic  on  a  spinose 
crab  under  a  stone  at  low  water  ;  the  fifth,  Pcecilasma  eburneum,  was  found  attached  to 
broken  off  spines  of  an  Echinus  from  New  Guinea. 

Of  the  two  Challenger  species,  one  comes  from  the  Atlantic  Ocean,  the  other  from  the 
Pacific;  both  species  were  found  in  the  neighbourhood  of  the  coast,  and  living  at  a  depth 
of  about  400  fathoms,  attached  to  horny  Corallines. 

Two  fossil  species  of  this  genus  have  been  described  by  Reuss.1  Good  figures  of  the 
fossil  remains  are  added  to  his  description.  The  valve  which  represents  the  one  species 
is  considered  by  the  author  to  be  the  carina.  But  as  it  does  not  resemble  the  carina  of 
any  of  the  known  species  of  Pcecilasma,  I  think  there  are  no  reasons  for  accepting  his 
determination.  The  other  species  is  represented  by  a  valve  which  is  no  doubt  a  scutum 
of  a  Lepadid.     But  this  single  valve  is  by  no  means  sufficient  to  determine  the  genus. 

The  determination  of  the  seven  at  present  known  species  of  the  genus  will  be  found 
easy  by  means  of  the  following  table  : — 

Pcecilasma,  Darwin. a 

Terga  present. 

1.  Basal  angles  of  the  terga  cut  off. 

(i.)  Carina  very  narrow. 

(")  Carina  with  a  truncated  and  crested  base,  Paecilasma  kaempferi,  Darwin. 

(ii)  Carina  with  a  truncated  base,         ....      Pcecilasma  aurautium,  Darwin, 
(ii.)  Carina  widens  downwards  considerably  (enlarged). 

(a)  Carino-tergal  margin  of  the  scutum  hollowed  out 

downwards  for  the  widened  part  of  the  carina,  Pcecilasma  carinafum,  n.  sp. 

(b)  Carino-tergal  margin  rounded  as  usual,      .  .  Pcecilasma  gracile,  n.  sp. 

2.  Basal  angles  of  the  terga  pointed. 

(")  Scutum  not  divided  into  two  segments,     .  .  .     Pocilasma  crassum,  Gray,  sp. 

('<)  Scutum  divided  into  two  segments,  .  .  .     Pa-cilasma  fissum,  Darwin, 

Terga  wanting,  ,  ,  .     Pwrilasma  eburneum,WmAs,  sp. 

Paicilasma  carinatum,  n.  sp.  (PI.  I.  figs.  8-10  ;  PI.  II.  fig.  1  ;  PI.  VII.  tigs.  6,  7). 

A  alves  five  ;  carina  considerably  enlarged  downwards,  terminating  in  an  indistinct  fork  ; 
ambonal  teeth  of  the  scutum  not  very  strong;  carino-tergal  margin  concave  in  the  under- 
most half  for  the  reception  of  the  widened  part  of  the  carina  ;  terga  with  the  basal  point 

1  CJeber  fossile  Lepadiden,  Siteuwjsb.  d.  math.-natunc.  CI.  d.  k'  Ahid.  d.  Wise.  U'ien,  Bd.  xlix.  1864,  pp. 
•21.r)-24<;,  with  3  plates 

2  Darwin  regards  J'caHnsma  as  feminine,  though  the  Greek  word  ilttopu  is  neuter. 
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truncated,  almost  parallel  to  the  occludent  margin.  Maxilla;  with  stronger  spinee 
above  and  slenderer  spines  beneath  the  notch,  which  itself  is  without  spines.  Caudal 
appendages  with  numerous  long  bristles  on  their  summits. 

General  appearance — Capitulum  rather  compressed,  in  the  largest  specimen  narrower 
than  in  the  smaller  ones.  Fig.  8  (PL  I.)  represents  one- of  the  smaller  ones.  Valves 
white,  almost  entirely  smooth,  when  seen  with  a  lens  there  appear  fine  striae  radiating 
from  the  umbones.     Peduncle  very  short. 

Scutum. — Apex  pointed,  ridge  running  to  the  umbo  faint ;  basal  margin  very  short, 
•  •;i lino-tergal  margin  of  a  curious  concave  shape,  being  hollowed  out  for  the  reception  of 
the  widened  part  of  the  carina;  angle  formed  by  the  basal  and  the  carino-tergal  margins 
very  sharp.  A  very  characteristic  swelling  is  described  where  the  scutum  and  the  carina 
meet  near  the  basal  margin.  There  is  no  trace  of  an  internal  basal  rim,  and  the  teeth  near 
the  umbo  are  not  very  strong.     The  convexity  of  both  valves  is  quite  equal. 

Tergwm  with  the  occludent  margin  straight  and  the  basal  angle  truncated,  almost 
parallel  to  the  occludent  margin. 

Carina  short,  strongly  curved,  upper  part  much  narrower  than  the  lower  part  ; 
externally  carinated,  internally — especially  in  the  undermost  part — distinctly  concave;  the 
basal  and  broadest  part  forms  a  kind  of  fork,  which  is  not  embedded  in  the  membrane 
of  the  peduncle  (PL  VII.  fig.  6). 

Peduncle  very  short,  about  one-eighth  the  length  of  the  capitulum,  indistinctly  ringed. 

Mouth. — Labrum  with  a  row  of  very  small  teeth  on  the  crest  and  palpi,  with  a  tuft 
of  slender  hairs  internally.  Mandibles  with  four  teeth  and  an  inferior  apex,  which, 
when  seen  under  the  microscope,  terminates  in  three  very  small  points.  In  the  only 
specimen,  the  mouth  of  which  I  have  investigated,  the  mandible  of  the  right  side  is 
formed  as  figured  in  PL  I.  fig.  9,  that  of  the  left  side  (PL  VII.  fig.  7)  having  three 
teeth  only,  the  fourth  forming  with  the  inferior  apex  a  single  process  terminated  by 
several  small  teeth.  Maxilla  (P\.  I.  fig.  10)  with  three  stronger  spines  on  the  upper  angle  ; 
the  notch  or  depression  beneath  the  angle  bears  no  spines ;  beneath  the  depression  four 
slender  spines  are  inserted,  the  inferior  upraised  part  is  armed  with  a  double  row  of  longer 
and  stronger  spines.  The  surface  of  the  maxilla  towards  the  side  bearing  these  spines 
is  furnished  with  numerous  slender  hairs,  of  which,  as  a  rule,  two,  three,  or  four,  stand 
close  to  one  another. 

Cirri — Posterior  cirri  with  segments  bearing  the  same  number  of  cirri  as  in 
Pcecilasma  kaempferi,  Darwin,  viz.,  five  pairs,  the  lowest  pair  being  very  minute  ;  the 
segments  elongated.  First  cirrus  standing  not  far  from  the  second  (PL  II.  fig.  l),  rami 
nearly  equal,  truncated  at  the  extremity,  rather  thick.  Second  cirrus  more  than  twice  as 
long  as  the  first,  anterior  ramus  not  thicker,  but  considerably  shorter  than  the  posterior 
ramus  ;  the  difference  in  the  number  of  segments  (18  and  15)  being  by  no  means  so  great 
as  that  in  the  length  of  the  different  segments. 
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( 'audal  appendages  with  about  one-fourth  the  length  of  the  pedicel  of  the  posterior 
cirrus  with  long  bristles  at  the  extremity,  and  with  the  sides  naked. 

Ova.— Long,  oval,  and  pointed,  their  length  (0'26  mm.)  being  exactly  two  and  a  half 

times  their  breadth. 

Penis  clothed  with   very  fine  hairs,  and  bearing  a  tuft  of  somewhat  stronger  ones  at 

the  extremity. 

Size.— The  capitulum  of  the  largest  specimen  14   mm.  long.     This  specimen  was 

furnished  with  ovigerous  lamelke. 

This  species  was  collected  on  two  different  occasions  during  the  cruise  of  the 
Challenger :— Station  24,  March  25,  1873,  off  Culebra  Island  (West  Indies) ;  depth,  390 
fathoms;  bottom,  mud.  One  small  specimen.  Station  344,  April  3,  1876,  off  Ascension 
Nland  (Atlantic  Ocean) ;  depth,  420  fathoms  ;  hard  ground.  Three  specimens  and  two 
very  small  ones,  attached  to  a  Coralline. 


Pacilasma  gracile,  n.  sp.  (PI.  II.  figs.  2-4). 

Valves  five;  carina  terminating  downwards,  neither  truncated  nor  in  an  embedded  disc, 
but  considerably  enlarged  and  keel-shaped.  Tergum  with  the  basal  point  truncated 
and  almost  parallel  to  the  occludent  margin.  Tergo-lateral  margin  rounded.  Notch 
behind  the  stronger  spines  at  the  upper  side  of  the  maxillse  without  spines.  Caudal 
appendages  with  long  spines  at  the  extremity. 

General  appearance. — Capitulum  about  twice  as  long  as  it  is  broad,  compressed. 
Valves  white,  distinctly  striated. 

Scutum  with  the  apex  pointed,  with  a  distinct  ridge  running  to  the  umbo;  basal 
margin  equalling  the  breadth  of  half  the  carina  near  its  basal  extremity.  Carmo-tergal 
margin  distinctly  divided  into  a  carinal  and  tergal  portion.  The  earinal  portion 
is  convex  and  rounded,  the  tergal  portion  straight.  The  interior  structure  of  the  scutum 
could  not  be  studied,  as  I  wished  to  keep  the  capitulum  as  a  whole. 

Tergum  basally  truncated,  flat,  oblong,  much  like  that  of  Pcecilasma  kaernpferi, 
Darwin. 

Carina  very  narrow  and  flat  at  its  superior  extremity,  considerably  enlarged 
downwards  and  keel-shaped.  The  dorsal  margin  runs  downwards  over  the  extremity  of 
the  peduncle,  the  base  of  the  carina  forming  nearly  a  right  angle  with  the  basal  margin 
of  the  scutum. 

Peduncle  about  one-third  of  the  length  of  the  capitulum. 

Mouth. — Labrum  (PI.  II.  fig.  3)  with  a  row  of  small  teeth  on  the  crest  and  palpi  as 
in  the  other  species  of  the  genus.  The  mandibles  (PI.  II.  fig.  4)  have  four  teeth,  and  the 
inferior  angle  terminates  in  two  small  points  when  seen  under  the  microscope.     Maxillce 
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resemble  almost  exactly  those  of  the  foregoing  species;  beneath  the  notch  there  ifl 
one  slender  spine,  while  numerous  stronger  spines  are  inserted  in  a  double  row  on  the 
inferior  upraised  part. 

Cirri, — Posterior  pair  with  segments  bearing  as  a  rule  four  pairs  of  spines,  the  lowest 
pair  of  which  is  very  minute,  the  second  pair  minute.  Dorsally  at  the  limit  of  two 
segments,  one  stronger  and  two  or  three  smaller  spines  are  inserted.  First  pair  of  cirri 
standing  far  separated  from  the  second;  rami  about  equal  in  length  and  thickness,  less 
than  half  as  long  as  those  of  the  second  cirri.  Second  cirrus  with  anterior  ramus  not 
thicker  and  only  a  trifle  shorter  than  the  exterior  ramus  ;  the  interior  has  fourteen,  the 
exterior  fifteen  segments.  Both  rami  of  third  cirrus  have  a  longitudinal  row  of  slender 
spines  reaching  to  about  the  eighth  segment. 

Caudal  appendages  about  one-fourth  of  the  length  of  the  pedicel  of  the  last  cirrus, 
with  a  row  of  slender  spines  at  the  extremity. 

Penis  not  very  hairy. 

Size. — Entire  length  8  mm.,  the  capitulum  measuring  nearly  7  mm. 

During  the  Challenger  Expedition  one  specimen  was  collected  at  Station  164a  (off 
Sydney,  Australia);  kit.  34°  13'  S.,  long.  151°  38'  E;  depth,  410  fathoms;  bottom, 
grey  ooze. 

Dichelaspis,  Darwin,  1851. 

Darwin  gives  the  following  diagnosis  of  this  genus  : — Valves  five,  generally  appear- 
ing like  seven,  from  each  scutum  being  divided  into  two  distinct  segments,  united  at 
the  rostral  angle  ;  carina  generally  extending  up  between  the  terga,  terminating  down- 
wards in  an  embedded  disc,  or  fork,  or  cup.  Mandibles  with  three  or  four  teeth  ; 
maxillae  notched,  with  the  lower  part  of  the  edge  generally  not  prominent  ;  anterior 
ramus  of  the  second  cirrus  not  thicker  than  the  posterior  ramus,  nor  very  thickly  clothed 
with  spines  ;  caudal  appendages  uniarticulate,  spinose. 

As  far  as  the  animal's  body  is  concerned,  there  is  no  important  difference  between  this 
genus  and  Poscilasma.  It  has  been  separated  by  Darwin  from  the  latter  genus,  "  being 
so  easily  distinguished  externally,  that  I  have  thought  it  a  pity  to  sacrifice  it."  The 
characteristic  form  of  the  scutum  and  the  carina,  which  runs  up  between  the  terga, 
make  it  easy,  no  doubt,  to  distinguish  this  genus  from  the  other  Lepadid-genera,  to 
which  in  other  regards  it  shows  great-  affinity. 

Darwfin  describes  five  species  of  this  genus.  Three  species  more  have  since  been 
described.  In  the  first  place,  Diehelasj/is  ilaririnii,  de  Filippi,  from  the  Mediterranean, 
then.  Dichelaspis  neptuni,  Macdonald,  sp.,  from  Moreton  Bay,  Australia.  This  second 
species  has  been  introduced  into  science  under  the  name  Paniiln/cpas  neptuni.  However 
there  can  be  no  doubt,  I  believe,  but  that  it  belongs  also  to  the  present  genus.     I  even 
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think  that  it  is  more  nearly  related  to  Dichelaspis  lowei,  Darwin,  than  any  of  the  other 
species  ;  it  corresponds  to  this  species  and  to  Dichelaspis  darwinii,  Filippi,  in  the  form 
of  the  carina.  The  third  species  is  Dichelaspis  aymonini,  Lessona  et  Tapparone-Canefri, 
from  Japan.  So  we  have  eight  species,  which  all  inhabit  eastern  and  western  warmer 
oceans  in  the  northern  hemisphere  (Madeira,  Mediterranean,  off  Borneo,  China  Sea, 
Japan  coast,  Indian  Ocean,  &c).  They  were  found  attached  to  Sea-snakes,  Crustaceans, 
horny  Corallines,  &c.  The  individuals  of  most  species  seem  to  be  rare,  as  Darwin 
suggested.     About  their  bathymetrical  distribution  almost  nothing  is  known. 

To  this  genus  belongs  also,  I  believe,  the  species  before  me.  It  differs  from  the 
typical  species  as  described  and  figured  by  Darwin  in  the  extent  to  which  the  valves  are 
separated  from  each  other,  and  in  the  form  of  the  scutum.  In  both  regards  the  new 
species  is  intermediate  between  Pa>,cilasma  and  Dichelaspis.  However,  the  carina 
extending  up  between  the  terga,  and  being  much  bowed,  gives  it  in  a  striking  manner  the 
appearance  of  the  species  of  Dichelaspis;  especially  to  that  of  Dichelaspis  orthogonia, 
Darwin,  the  present  species  shows  a  considerable  resemblance. 

For  the  determination  of  the  species  known  at  present,  I  insert  the  following  table: — 

Dichelaspis. 

1.  Carina  terminating  in  a  disk. 

i.  Basal  segment  of  the  scutum  twice  as  wide  as  the 

occludent  segment,    ....     Dichelaspis  warwiclcii,  Gray,  sp. 
ii.  Basal    segment    narrower    than    the    occludent 

segment,       .....     Dicltelaspis  grayii,  Darwin, 
iii.  Basal  segment  much  narrower  and  about  half  as 

long  as  the  occludent  segment,  .  .     Dichelaspis  pellucida,  Darwin. 

2.  Carina  terminating  in  a  fork. 

i.  Basal  segment  of  the  scutum  directed  towards  the 

centrum  of  the  capitulum,      .  .  .     Dichelaspis  neptuni,  Macdonald,  sp. 

ii.  Basal  segment  of  the  scutum  running  parallel  to 

the  lower  margin  of  the  capitulum. 

(a)  Capitulum  almost  as  long  as  broad. 

a  Tergum  triangular,     .  .  .     Dichelaspis  aymonini,  Lessona. 

/3  Tergum  divided  by  a  deep  notch,       .     Dichelaspis  darwinii,  Filippi. 

(b)  Capitulum  more  than  once  and  a  half  as 

long  as  it  is  broad,      .  .  .     Dichelaspis  lowei,  Darwin. 

3.  Carina  terminating  in  a  cup. 

i.   Scutum  divided  into  two  distinct  segments,  .     Dichelaspis  orthogonia,  Darwin. 

ii.  Scutum  with  a  notch  only  and  indistinctly  divided     Dichelaspis  sessilis,  n.  sp. 

Dichelaspis  sessilis,  n.  sp.  (PI.  II.  figs.  10-12). 

Interspace  between  the  scutum  and  the  two  other  valves  not  so  considerable  as  in  the 
other  species,  the  scutum  being  only  indistinctly  divided  in  two  segments.     Basal  segment 
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short  and  pointed  towards  the  extremity.  Terga  triangular,  basal  angle  pointed.  Carina 
terminating  downwards  in  a  small  cup.  Mandibles  with  four  teeth;  maxillae  with  the 
inferior  part  beneath  the  notch  rather  prominent.     Caudal  appendages. 

General  appearance. — Capitulum  much  compressed,  about  twice  as  long  as  broad. 
Valves  separated  by  a  very  thin  membrane,  which  can  be  followed  over  the  surface  of  the 
valves. 

Scutum  formed  of  a  rather  broad  part  towards  the  occludent  margin,  and  a  very  small 
and  short  piece  along  the  basal  margin.  A  not  very  distinct  ridge  runs  from  the  apex 
to  the  umbo  ;  the  surface  shows  faint  traces  of  radiating  lines. 

Tergum  triangular;  two  occludent  margins,  the  one  long  and  slightly  arched,  the 
other  short,  meeting  the  former  at  a  rounded  angle ;  carinal  margin  almost  straight, 
slightly  hollowed  a  little  above  the  middle ;  scutal  margin  nearly  straight,  meeting  the 
carinal  margin  at  a  rather  pointed  angle. 

Carina  large  and  much  bowed,  extending  up  between  the  terga ;  externally  with  a 
flattened  central  ridge,  broad  at  the  superior  extremity  and  tapering  towards  the  point, 
where  the  carina  is  strongly  curved  inwards.  The  inferior  cup-shaped  part  I  feel  unable 
to  describe,  as  I  have  not  separated  this  valve  from  the  others,  which  alone  could  give 
full  information,  but  which  would  have  destroyed  the  specimen.  Its  external  appearance 
may  be  judged  from  the  figure  (PL  II.  fig.  10). 

Peduncle  extremely  short  and  rather  narrow;  its  surface  being  distinctly  furrowed  at 
the  surface. 

Mouth. — Mandibles  (PI.  II.  fig.  11),  with  four  teeth  and  the  inferior  angle  bifid. 
Maocilhe  (PL  II.  fig.  12),  with  four  spines  above  the  notch,  two  small  ones  in  the  notch, 
and  a  double  row  of  spines  on  the  rather  prominent  inferior  part. 

Cirri. — First  pair  far  removed  from  the  second  pair.  Thickness  of  the  rami  almost 
the  same  ;  length  differing  a  little,  the  posterior  ramus  being  two  segments  longer  than 
the  anterior  one.  Number  of  segments  of  both  rami  of  the  second  pair  not  very 
considerable  (11  and  12),  the  posterior  one  with  twelve  segments  being  the  longer. 
Segments  as  a  rule  furnished  with  four  or  five  pairs  of  spines,  the  first  pair  of  each 
segment  being  much  smaller  than  the  following  ones.  The  inferior  segments,  moreover, 
are  furnished  with  a  longitudinal  row  of  small  spines  always  transversely  directed.  The 
inferior  segments  of  the  rami  of  the  sixth  cirrus  are  furnished  with  six  pairs  of  spines,  the 
superior  ones  with  five,  the  last  segments  with  even  fewer  pairs. 

Caudal  appendages. — Thin,  narrow,  about  half  as  long  as  the  pedicels  of  the  sixth 
cirrus  ;  a  tuft  of  long  bristles,  reaching  farther  still  than  the  extremity  of  the  pedicels,  on 
the  summit. 

Penis  slightly  hairy  on  the  inferior  part,  the  superior  part  wanting. 

Size,  7\  mm. 

(zool.  CHALL.  EXP. — PART   XXV. — 1888.)  BL  7 
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The  only  specimen  brought  home  by  the  Challenger  is  attached  to  the  spine  of  an 
Echinid,  and  was  dredged  in  the  Atlantic, — near  the  Azores,  at  Station  73,  June  30, 
1873;  hit,  38°  30'  N.,  long.  31°  14'  W.  ;  depth,  1000  fathoms;  bottom  temperature, 
3°7  C;  bottom,  Globigerina  ooze. 

Observations. — Dichelaspis  sessilis  is  the  first  instance  of  a  Dichelaspis  dredged 
up  from  a  considerable  depth.  Two  other  species,  however  (Dichelaspis  loivei  and 
Dichelaspis  iranvickii),  were  found  attached  to  crabs,  which  may  or  may  not  have 
been  inhabitants  of  deep  water.  One  species,  Dichelaspis  orthogonia,  habitat  unknown, 
was  found  "apparently"  attached  to  a  horny  Coralline,  which  perhaps  was  procured  from 
a  considerable  depth.  Two  species  were  found  attached  to  the  skin  of  sea-snakes,  and, 
therefore,  may  be  considered  as  surface-animals. 

N.B. — Small  specimens  of  a  Foraminifer  (Discorbina  ?)  were  found  attached  to  the 
capitulum  of  Dichelaspis  sessilis. 


Megalasma,  n.  gen.1. 

Valves  five,  approximate ;  carina  extending  only  to  the  basal  points  of  the  terga, 
with  its  lower  end  truncated  and  very  wide.  Scuta  triangular,  with  their  umbones  at 
a  considerable  distance  from  the  rostral  angle.  Mandibles  with  four  teeth ;  maxdlae 
slightly  notched,  with  the  lower  part  of  the  edge  slightly  prominent ;  anterior  ramus  of 
the  first  cirrus  much  thicker  than  the  posterior  ramus  ;  the  two  rami  of  the  second  cirrus 
nearly  equal ;  caudal  appendages  uniarticulate,  short  and  spinose  at  the  extremity. 

This  genus  is  nearly  related  to  Pcecilasma.  However,  my  reasons  for  separating  it 
from  that  genus  are,  I  think,  as  important  as  those  for  separating  Pcecilasma  and  Lepas, 
or  Pcecilasma  and  Dichelaspis.  The  new  genus  must  be  placed  in  the  same  Famdy  as 
these  genera,  being  easily  distinguished  from  them  by  the  form  of  the  scutum  and  the 
width  of  the  carina.  With  regard  to  the  carina,  Pcecilasma  carinatum,  which  I  described 
on  p.  44,  shows  a  considerable  resemblance  to  Megalasma;  and  to  this  affinity  the 
form  of  the  scutum  only  partly  opposes  itself.  For  in  Pcecilasma  carinatum  the  basal 
margin,  which  in  Megalasma  is  totally  wanting,  has  become  a  great  deal  shorter  than 
in  the  other  species  of  the  same  genus  ;  so  it  seems  that  Pcecilasma  leads  to  Megalasma 
through  Pcecilasma  carinatum. 

The  animal's  body  only  slightly  differs  from  that  of  Pcecilasma,  the  most  remarkable 
difference  consisting  in  the  unequal  thickness  of  the  rami  of  the  first  cirrus. 

As  only  one  species  of  the  new  genus  is  known,  I  think  it  better  not  to  enlarge  upon 
the  description  of  the  genus.  Its  habits  and  distribution  will  also  be  given  under  the 
head  of  the  species. 

1  From  fityas,  great,  and  sAau^a,  plate  or  valve. 
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Megalcosma  striatum,  n.  sp.  (PI.  II.  figs.  5-9  ;  PI.  VII.  figs.  8-9). 

With  the  characters  of  the  o-enus. 

General  appearance. — The  capitulum  is  large  and  resembles  much  in  outline  the 
shell  of  a  Lamellibranchiate  Mollusk.  The  short  peduncle  is  quite  covered  by  the 
capitulum.  The  shape  of  the  capitulum  is  very  characteristic ;  it  is  ovate,  with  both 
extremities  pointed,  the  occludent  margin  being  almost  exactly  of  the  same  length  as 
the  carinal  margin.  All  the  valves  are  beautifully  and  distinctly  striated  and  covered 
by  membrane,  which  is  not  very  persistent,  except  over  the  lines  separating  the 
valves. 

Scutum  triangular,  or  more  exactly  still,  having  the  form  of  a  sector  of  a  circle,  a  little 
more  than  90°.     The  two  radii  are  represented  by  the  tergo-lateral  and  carinal  margins 
of  the  valves.     The  basal  margin  seems  to  be  totally  wanting ;  most  probably,  however, 
it  is  represented  by  the  undermost  part  of  the  occludent  margin.     The  scutum  is  divided 
into  two  unequal  parts  by  a  very  prominent  ridge  which  runs  from  the  angle  (formed  by 
the  tergodateral  and  carinal  margins)  to  the  occludent  margin,  which  it  meets  at  one-fifth 
of  the  whole  length  of  the  occludent  margin.     The  two  unequal  parts  of  the  scutum 
separated  by  this  ridge  have  their  lines  of  growth  in  a  very  different  direction ;  those  of 
the  larger  part  run  exactly  parallel  to  the  tergo-lateral  margin,  those  of  the  smaller 
undermost  part  converge  to  meet  at  the   angle  formed  by  the  carinal  and  occludent 
margins.     From  the  point  where  the  ridge  meets  the  occludent  margin  to  its  apex,  the 
scutum  shows  externally  a  prominent  and  flattened  border,  much  broader  at  the  apex 
than  at  the  other  extremity,  and  as  far  as  this  border  goes,  a  margin  distinctly  bent  down, 
which  together  probably  represent  the  small  part,  that,  in  the  nearly  related  genera  of 
Lepadids,  is  situated  between  the  occludent  margin  and  the  ridge  which  runs  from  the 
apex  to  the  umbo.     Internally  (PI.  VII.  fig.  8),  this  margin  projects  as  a  very  prominent 
ridge  downwards,  terminating  in  both  scuta  in  a  very  large  tooth.     This  is  situated  at  a 
distance  of  about  one-fifth  of  the  length  of  the  occludent  margin  from  the  angle  formed  by 
the  occludent  and  carinal  margins,  and  has  a  flat  surface  of  a  long  oval  form  ;  on  both  two 
small  notches  are  easily  observed.     As  shown  by  a  dorsal  (carinal)  view  of  the  animal 
(PL  II.  fig.  6),  the  undermost  part  of  the  scutum  is  considerably  expanded  on  both  sides. 
Parallel  to  the  lines  of  growth  the  scuta  are  distinctly  striated,  the  surface  of  the  different 
stripes  being  again  transversely,  but  very  minutely  striated.     In  my  figure  (PI.  II.  fig.  5) 
these  latter  strife  have  not  been  represented.     Internally,  near  the  carinal  margin,  a  very 
small  notch  is  visible    for   the    reception  of  a    tooth  of  the  carina ;    the  tergo-lateral 
margin  shows  an  indistinct  tooth  near  both  extremities ;    these,  of  course,  serve  also 
for  the  attachment  of  the  other  valves.     The  smaller  undermost  part  of  the  scutum  has 
on  its  surface  still  another  ridge,  which  describes  with  its  continuation  situated  on  the 
carina  half  a  circle,  as  will  be  easily  understood  from  fig.  5  on  PI.  II. 


52  THE   VOYAGE   OF  H.M.S.    CHALLENGES. 

Tergwm  triangular,  the  occludent  margin  is  only  a  little  longer  than  the  scutal 
margin.  The  occludent  margin  shows  the  same  flattened  border  as  the  larger  and 
uppermost  part  of  the  scutum  ;  on  the  contrary  (as  seen  from  PL  VII.  fig.  8),  the  bent- 
down  margin  on  the  occludent  side  is  not  represented.  As  shown  by  fig.  6  (PL  II.) 
such  a  bent-down  margin  is  very  strongly  represented  along  the  carina!  margin  of  these 
valves,  where  it  forms  the  continuation  of  the  much  flattened  dorsal  margin  of  the  carina. 
Basal  angles  pointed.  The  surface  of  the  terga  shows  the  same  striation  as  that  of  the 
scuta.     Its  lines  of  growth  run  parallel  to  the  scutal  margin. 

Carina  externally  almost  entirely  resembling  the  tergum  (or  the  continuation  of  the 
two  terga).  It  is  broad,  especially  towards  its  basal  end,  and  much  arched,  running  up 
just  between  the  basal  ends  of  the  terga.  As  I  have  already  said,  the  dorsal  margin  is 
much  flattened,  being  broadest  towards  the  upper  end  and  gradually  diminishing  towards 
the  lower  end.  This  dorsal  flattened  part  is  slightly  but  distinctly  furrowed  in  a  longi- 
tudinal direction,  the  furrow  forming  the  continuation  of  the  margin  between  the  two 
terga.  The  surface  is  striated  as  in  the  other  valves.  The  base  is  abruptly  truncated. 
At  the  inferior  side  the  carina  is  barely  concave,  the  undermost  part  being  separated 
from  the  larger  uppermost  part  by  an  incomplete  partition  of  a  semi-annular  form. 
The  latter  resembles  much  the  internal  structure  of  the  carina  of  Poscilasma  carinatum 
(PL  VII.  figs.  6  and  8). 

Peduncle  very  short,  totally  covered  by  the  capitulum. 

Mouth. — Labrum  with  a  row  of  teeth  beneath  the  crest,  which  is  bullate,  and  a  pair 
of  slender  palps  with  hairs  at  the  internal  surface  (PL  II.  fig.  7).  Mandibles  (PL  II. 
fig.  8)  with  four  teeth,  the  first  standing  a  little  way  apart  from  the  others,  the  fourth 
close  to  the  inferior  angle,  which  is  very  little  developed,  and  terminates  in  two  micro- 
scopical points.  Maxillae,  (PL  VII.  fig.  9)  with  two  larger  and  two  smaller  spines  on  the 
upper  angle  ;  notch  beneath  the  upper  spines  very  large,  and  furnished  with  two  not  very 
long  and  not  very  thick  spines.  Inferior  upraised  part  with  a  double  row  of  rather  long 
and  thin  spines.     The  whole  maxilla  has  a  very  striking  triangular  form. 

Cirri. — First  pair  (PL  II.  fig.  9)  far  removed  from  the  second  pair,  and  about  half 
their  length.  Anterior  ramus  thicker  than  the  posterior,  the  latter  a  little  longer.  Both 
rami  have  eight  segments.  Numerous  spines  along  both  sides  of  the  different  segments, 
and  especially  at  the  exterior  face  of  the  longest  and  thinnest  ramus. 

Second  pair  with  the  anterior  ramus  a  little  shorter  but  not  thicker  than  the  posterior, 
the  number  of  segments  of  the  longest  ramus  being  thirteen,  of  the  shortest  eleven.  On 
most  segments  the  number  of  pairs  of  spines  along  the  margin  is  five.  Of  these  the  first 
pair  is  extremely  small,  the  second  a  little  stronger,  the  three  others  of  normal  length 
and  strength.  The  anterior  ramus,  moreover,  shows  transverse  rows  of  about  four  spines 
on  the  lines  separating  the  segments. 

Sixth  pair  with  equal  rami  and  both  of  thirteen  segments.     The  arrangement  of  the 
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spines  is  as  follows :  there  are  five  pairs  along  the  anterior  margin,  the  first  pair  very 
minute,  the  second  pair  smaller  than  the  three  other  pairs,  and  tufts  of,  as  a  rule,  three 
spines  on  the  posterior  margin  on  the  limit  of  two  segments.  On  the  seventh  and 
eighth  segments  of  the  anterior  ramus  a  single  spine  is  situated  nearly  in  the  middle. 
Pedicels  of  the  cirri  not  very  long,  rami  rather  long  and  slender  ;  second  segment  of  the 
pedicels  slightly  protuberant,  those  of  the  rami  not  protuberant  but  elongated. 

Caudal  appendages. — Short,  not  quite  one-third  the  length  of  the  pedicels  of  the 
sixth  cirrus,  terminating  rather  abruptly  and  broad,  with  a  row  of  strong  and  slender 
spines  at  the  extremity. 

Ova  unknown. 

Size. — The  largest  specimen  collected  measures  11  mm.,  the  next  largest  measures 
7  mm. 

Number  of  specimens. — In  all  six  specimens  and  two  extremely  small  ones,  measuring 
1  mm.  only,  were  collected. 

Habitat. — This  species  lives  attached  to  the  spines  of  an  Echinus,  and  was  dredged 
at  Station  204,  November  2,  1874;  lat.  12°  43'  N.,  long.  122°  10'  E.  ;  depth  100  and 
115  fathoms;  bottom,  mud.     (Philippine  Archipelago.) 


Conchoderma,  Olfers,  1814. 

In  the  collections  made  during  the  cruise  of  the  Challenger,  the  genus  Concho- 
derma  is  represented  by  the  species  Conchoderma  virgatum,  Spengler,  and  by  some  small 
specimens  which  were  found  attached  to  a  turtle,  and  which,  according  to  Darwin,  is  a 
variety  of  Conchoderma  virgatum. 

As  far  as  our  knowledge  goes,  only  two  really  different  forms,  true  species  therefore, 
can  be  distinguished  in  this  genus.  They  are  the  Conchoderma  auritum,  Linn.,  sp., common 
on  whales — when  it  is  often  found  attached  to  Coronxdoe — and  the  above-named 
Conchoderma  virgatum,  Spengler.  A  third  species,  Conchoderma  hunteri,  Owen,  has  been 
described  by  Darwin  from  specimens  preserved  in  spirit  in  the  museum  of  the  College  of 
Surgeons.  This  may  be  a  different  species ;  but  I  think  on  account  of  its  strong 
resemblance  to  the  variety  Conchoderma  virgatum,  var.  clielonophilus,  Leach,  and  the 
complete  conformity  of  all  its  interior  characters  to  those  of  Conchoderma  virgatxim,  it 
would  be  a  great  deal  more  rational  to  regard  it  also  only  as  a  variety  of  Conchoderma 
virgatum. 

Gerstacker  (Bronn,  "  Classen  und  Ordnungen,"  loc.  cit.,  p.  535)  says  that  the  genus 
contains  five  species  :  besides  the  three  species  of  Darwin  he  mentions  Conchoderma  gracile 
of  the  European  seas  (p.  577),  and  Conchoderma  coronulariwn  (p.  578)  from  the  west 
coast  of  South  America.     Of  these  the  first  is  a  species  of  Heller,  who  observed  it  in  the 
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Adriatic  on  the  gills  of  Maya  squinado.  However,  there  can  be  little  doubt  but  this  is 
indeed  a  species  of  Dichrfaspis,  and  I  even  feel  convinced  that  it  is  the  same  as 
Dichchispis  danrinii,  Filippi.1  Conchoderma  coronularium  I  have  not  been  able  to 
make  out ;  whether  it  corresponds  to  Conchoderma  auritum,  Linn,  sp.,  or  perhaps  repre- 
sents a  different  species,  I  cannot  say.  Perhaps  it  is  the  same  as  Otion  stimpsoni,  Dall, 
which  species  is  founded  upon  a  very  imperfect  description  without  figures  by  Mr.  Dall.2 
This  species  has,  according  to  this  author,  only  the  scuta,  whereas  typical  specimens  (accord- 
ing to  Leach,  and  also  according  to  Darwin)  are  furnished  with  five  valves  (two  scuta, 
two  terga,  and  a  carina).  Darwin  says,  however,  that  in  Conchoderma  auritum  the  terga 
and  the  carina  are  often  absent,  and  this  seems  especially  to  be  the  case  in  the  large 
specimens  which  are  found  attached  to  Coromdce  on  whales.  Now,  the  specimens  which 
Mr.  Dall  took  from  Coronxda  (sessile  on  the  "  Humpback ")  had  a  length  of  almost  5 
inches  (peduncle  2 '8  inch,  body  2*16  inch);  I  therefore  think  it  very  probable  that  the 
species  of  Mr.  Dall  is  the  same  as  Conchoderma  auritum.  which,  according  to  Mr.  Darwin, 
is  a  world-wide  and  extremely  common  species. 

The  characters  of  the  genus  are  the  following  : — Capitulum  almost  totally  mem- 
branous ;  valves  two  to  five,  minute,  remote  from  each  other ;  scuta  with  two  or 
three  lobes,  with  their  umbones  in  the  middle  of  the  occludent  margin  ;  carina  arched, 
upper  and  lower  ends  nearly  alike.  Filaments 3  numerous,  not  only  two  pairs  seated 
beneath  the  basal  articulations  of  the  first  pair  of  cirri,  but  also  on  four  or  five  anterior 
pairs;  mandibles  with  five  teeth,  finely  pectinated  ;  maxillae  with  distinct  steps;  caudal 
appendages  none. 

No  fossil  remains  of  this  genus  are  known.  The  smallness  of  the  calcified  valves  may 
possibly  be  the  cause  of  this ;  it  would  be  rather  rash  in  my  opinion  to  conclude  that 
it  is  a  genus  of  recent  occurrence  only,  because  it  has  not  as  yet  been  found  in  fossil 
deposits 

Both  species  are  extremely  common,  and  have,  as  Darwin  says,  a  world  wide  distribution. 
They  live  attached  to  floating  objects,  bottoms  of  ships,  sea-weed,  turtles,  whales,  &c. 
They  can  be  distinguished  from  each  other  in  the  following  way  : — 

1  Of  this  species  Heller  gives  the  following  description: — "  Stiel  vom  Kopfchen  deutlich  abgesetzt,  his  2A'"  lang, 
das  Kopfchen  von  fast  gleicher  Lange,  umgekekrt  herzformig,  hinten  hreit,  nach  vorn  und  unten  verschmalert.  Der 
Mantel  ist  diinn,  halhdurchsichtig,  gelblichweiss,  nur  durch  einige  kleine  Kalkreifen  gestiitzt.  Die  Carina  erscheint 
ehr  diinn,  verlauft  am  obern  stark  gekriimmten  Rande  nach  hinten,  wo  sie  sich  in  zwei  Schenkel  theilt,  die  beiden 
Bchmalen  Scuta  sind  ebenfalls  zweischenkelig,  die  Schenkel  unter  eineni  zicmlich  spitzen  Winkel  vereinigt.  Auch  finden 
sich  nach  vorn  hin  zwei  kleine  hakig  gekriimmte  Tergalstiicke  in  der  Mantelhaut.  Der  Korper  selbst  ist  am  Vorderende 
in  ein  hakig  gekrummtes  Rostrum  verliingert. 

!  Proc.  Calif.  Acad.  Nat.  Uci.,  vol.  iv.  1873,  p.  301. 

3  Gerstacker  (Joe.  cit.,  p.  535),  calls  the  filaments  of  Conchoderma  filamentary  gills  (geisselartige  Kiemen).  I  do  not 
believe,  however,  that  it  is  proved  that  these  structures  are  respiratory. 
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Conchoderma. 


1.  Filaments  attached  to  the  pedicel  of  the  second  cirrus,  capi- 

tuluni   with   two   tubular   ear-like    appendages,    scuta 

bilobed,  ...  .  Conchoderma  auriturn,  Linn.,  sp. 

2.  No  filaments  attached  to  the  pedicel  of  the  second  cirrus, 

capitulum  without  tubular  ear-like  appendages,  scuta 

three-lobed,      ......      Conchoderma  rirgntiim,  Spengler,  sp. 

Conchoderma  virgatum,  Spengler,  sp. 

Lepas  virgata,  Spengler,  Skrifter  Naturh.  Selskab.  I.  1790,  Tab.  vi.  fig.  9. 
Conchoderma  virgata,  Darwin,  Lepadidre,  1851,  p.  146. 

Of  this  species  Darwin  gives  the  following  definition,  which  I  think  is  quite  sufficient 
to  characterise  it : — Scuta  three-lobed  ;  terga  concave  internally,  with  their  apices  slightly 
curved  inwards  ;  carina  moderately  developed,  slightly  curved  ;  peduncle  blending  into 
the  capitulum.     No  filament  attached  to  the  pedicel  of  the  second  cirrus. 

I  do  not  wish  to  add  anything  to  the  very  detailed  description  which  Darwin  gives  of 
this  species.  To  make  a  comparison  of  this  species  with  the  variety  chelonophilus 
possible,  I  made  a  preparation  of  the  parts  which  constitute  the  mouth.  Of  the  maxillaj 
Darwin  says  that  they  have  five  steps  ;  sometimes  each  step  commences  with  a  spine 
rather  larger  than  the  others  ;  at  the  upper  angle  there  are  two  large  unequal  spines 
(neither  pectinated),  with  a  third,  longer  and  thinner,  situated  a  little  below.  That  the 
large  spines  of  the  upper  angle  are  not  pectinated  has  been  pointed  out  by  Darwin,  as  it 
furnishes  a  remarkable  difference  from  the  spine  of  the  maxilla  of  Conchoderma  auriturn. 
I  am  obliged,  if  not  to  deny  the  value  of  this  characteristic,  at  least  to  diminish  it.  When 
studied  with  an  ordinary  pocket  lens  the  same  spine  appears  in  Conchoderma  virgatum 
to  be  distinctly  pectinated  near  its  base. 

Two  specimens  of  this  species  were  taken  from  the  screw  of  the  Challenger  at  St. 
Vincent,  Cape  de  Verdes,  on  the  25th  April  1876,  on  the  ship's  voyage  homeward. 
According  to  Darwin,  the  growth  of  this  species  is  very  rapid. 


Conchoderma  virgatum,  var.  chelonophilus,  Leach  (PI.  II.  figs.  13-15). 

Conchoderma  virgata,  var.  chelonophilus,  Leach,  Darwin,  Lepadidoe,  1851,  p.  151. 
Though  the  capitulum  of  this  form  differs  considerably  in  appearance  from  that  of  the 
common  Conchoderma  virgatum,  Darwin  regards  it  only  as  a  variety  of  that  species.  This 
he  does  because  all  parts  of  the  animal,  and  especially  the  mouth  and  the  cirri,  are 
quite  identical  in  the  species  Conchoderma  virgatum,  and  in  the  present  form.  Perhaps, 
Darwin  says,  this  variety  may  turn  out  to  be  a  true  species;  but  as  our  knowledge  since 
Darwin  published  this  supposition  has  been  almost  stationary,  I  think  it  safest  to  follow 
his  example.     However,  I  am  willing  to  confess  that,  if  no  intermediate  forms  exist,  in 
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my  opinion  the  smaUness  of  i  be  form,  the  totally  different  shape  of  the  eapitulum,  and  its 
living  exclusively  on  the  carapace  of  turtles  are  sufficient  characters  for  regarding  it 
as  a  true  species.  I  give  a  figure  of  this  form  on  PI.  II.  fig.  13.  It  is  represented  by  a 
considerable  number  of  specimens,  which  are  all  very  small,  none  having  a  eapitulum  of 
the  size  of  half  an  inch,  the  greatest  length  observed  by  Darwin.  The  parts  of  the  mouth 
air  exactly  as  in  Conchoderma  virgatum.  In  one  of  the  specimens  I  investigated, 
however,  the  left  hand  mandible  is  malformed  in  a  curious  way  (having  seven  teeth 
without  the  inferior  angle),  whereas  the  right  hand  mandible  looks  exactly  normal.  I  have 
figured  both  mandibles  on  PI.  II.  figs.  14  and  15.  These  parts,  as  is  well  known,  often 
show  anomalies  of  more  or  less  importance. 

These  specimens  were  taken  from  the  carapace  of  a  CJielone,  between  Gibraltar  and 
Madeira,  January  31,  1873.  Darwin  says  that  it  is  only  found  on  the  Testudo  caretta; 
whether  this  is  the  only  turtle  on  which  it  lives  I  cannot  say.  With  regard  to  the 
smaUness  of  this  variety,  I  must  add  that  I  got  specimens  from  the  Eoyal  Museum  of  the 
Netherlands  (labelled  "on  Chelone,  lat.  35°  N.,  long.  14°  W. "),  wdiich  wTere  much 
larger,  and  even  larger  than  the  size  given  by  Darwin  (13  mm.),  the  length  of  the 
eapitulum  being  almost  18  mm.1 

Fresh  evidence  of  the  great  variability  of  this  species  is  furnished  by  the  study  of 
specimens  of  this  species  from  the  Gulf  of  Naples.  It  is  the  form  of  the  valves,  and 
especially  of  the  scutum,  which  in  these  specimens  shows  a  very  interesting  deviation  from 
the  typical  form,  the  three  lobes  of  the  scutum  not  being  broad  but  narrow,  as  in  the 
Conchoderma  hunteri,  Owen,  sp.,  and  the  carina  which  is  also  much  more  slender.  As  this 
very  narrowness  of  the  valves  is  t,the  most  distinctive  character  by  which  the  latter  species 
can  be  distinguished  from  Conchoderma  virgatum,  the  study  of  the  Mediterranean  form 
has  confirmed  my  opinion  that  it  is  by  far  the  safest  way  at  present  to  accept  only  two 
species,  and  to  consider  all  the  other  forms  as  varieties. 

Alepas,  Sander  Rang,  1829. 

With  the  exception  of  one  species,  Alepas  parasita,  Sander  Rang,  which  measures 
two  inches,  all  the  species  of  this  genus  are  rather  small.  They  are  found  attached  to 
various  living  objects,  fixed  or  floating.  Alepas  parasita  has  been  always  taken  on 
Medusas,  Alepas  minuta,  Philippi,  lives  attached  to  a  Cidaris,  Alepas  cornuta  to  an 
Autipathes,  Alepas  tabulosa,  Quoy  et  Gaimard,  to  a  living  Palinurus. 

Off  New  South  Wales,  the  Challenger  collected  some  specimens  of  a  species  of  this 
genus,  which  were  attached  to  the  spines  of  an  Echinid  {Phormosoma). 

The  little  group  of  Lepadids  which  constitute  this  genus  is  sharply  defined  by  the 
following  characteristics  : — The  eapitulum  is  either  without  valves,  or  with  horny  almost 

1  The  size  is  no  doubt  a  very  bad  characteristic.  I  received  specimens  from  the  Gulf  of  Naples  of  Conclmlerma 
virgatum  as  well  as  of  Conchoderma  auritum,  both  remarkable  for  their  smaUness. 
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hidden  scuta.  Filaments  one  pair,  seated  beneath  the  basal  articulations  of  the  first  pair 
of  cirri;  the  mandibles  have  two  or  three  teeth,  the  maxillae  are  notched,  the  caudal 
appendages  are  multi-articulate. 

This  genus  forms  the  transition  from  those  with  distinct  and  well-developed  valves 
to  the  genus  Anelasma,  which  is  quite  destitute  of  valves.  In  those  species  which  are 
furnished  with  scuta,  these  valves  resemble  in  form  those  of  Coitc/iorfcrnta,  and  according 
to  Darwin  it  shows  also  some  affinity  to  this  genus  by  the  ovarian  tubes  in  Alepas 
cornuta  surrounding  the  capitulum.  According  to  this  same  author,  Alepas  has  perhaps 
a  closer  affinity  to  Tbla.  But  as  I  do  not  know  this  genus  from  personal  investigation. 
I  think  it  better  to  refer  to  the  work  of  Darwin. 

This  genus  has  a  world-wide  range,  though  represented  by  a  few  species  only,  and 
never  by  a  great  number  of  specimens.  As  to  its  range  in  depth,  almost  nothing  is 
known  as  yet.  As  a  rule,  they  inhabit  either  the  surface  of  the  sea  or  rather  shallow- 
water.  The  new  species,  which  will  presently  be  described  by  me,  is  the  first  taken 
from  so  considerable  a  depth  as  410  fathoms. 

To  determine  the  species  of  this  genus,  I  have  composed  the  following  table  : — 

Alepas. 

1.  Scuta  horny,  covered  by  the  integument  of  the  capitulum. 

i.   Orifice  one-third  of  the  length   of   the   capitulum  ; 

total  length  not  quite  half  an  inch,1      .  .     Alepas  minuta,  1'hilippi. 

ii.   Orifice  two-thirds  of  the  length  of  the  capitulum  ; 

total  length  two  inches,  .  .  .     Alepas  parasita,  Sander  Rang. 

2.  Scuta  wanting  ;  orifice  slightly  protuberant. 

i.  Inner  rami  of  the  fifth  and  sixth  cirri  rudimentary,       Alepas  cornuta,  Darwin, 
ii.  Inner  rami  of  the  fifth  and  sixth  cirri  normal,  .     Alepas  pedunculata,  u.  sp. 

3.  Scuta  wanting ;  orifice  tubular,  protuberant,  .  .  .     Alepas  tubulosa,  Quoy  et  Gaimard. 

Alepas  pedunculata,  n.  sp.  (PI.  III.  figs.  1-5;  PI.  VII.  figs.  10,  II). 

Orifice  slightly  protuberant,  small.  Scuta  wanting,  capitulum  globular,  without 
projections  along  the  carina]  margin.  Peduncle  a  little  longer  than  in  the  other  species 
of  the  genus.  Outer  maxillae  with  the  inner  bristles  divided  into  two  groups;  segments 
of  the  posterior  cirri  not  very  numerous,  inner  rami  of  the  fifth  and  sixth  cirri  as  strongly 
developed  as  the  outer  rami. 

Capitulum  globular,  with  the  carinated  edge  smooth,  entirely  destitute  of  valves. 
Colour,  flesh-colour,  dotted  over  with  small  red  spots.  Orifice  slightly  projecting  or 
tubular,  parallel  to  the  longitudinal  axis  of  the  peduncle,  with  the  edges  sinuous.      As 

1  Darwin  (loc.  cit.,  p.  161),  says  that  the  total  length  of  the  largest  specimen  he  examined  was  about  oiit-fi>nr,li   "I 
an  inch.     I  got  specimens  from  the  Gulf  of  Naples,  the  largest  of  which  was  almost  12  mm.     In  these  hn 
the  scutum  is  almost  entirely  hidden. 

(ZOOL.  CHALL.   EXP. — PART  XXV.— 1883.)  lib  8 
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in  Alepas  cornuta,  Darwin,  the  orifice  appears  more  sinuous  than  it  really  is,  from  the 
convexity  of  the  part  of  the  capitulum  immediately  beneath  the  orifice. 

Peduncle  almosl  as  long  as  the  capitulum,  the  one  insensibly  passing  into  the  other; 
the  peduncle,  however,  is  much  narrower  than  the  capitulum,  and  is  furnished  with  a 
swelling  towards  its  upper  end.     Colour  and  red  spots  as  in  the  capitulum. 

Size.  The  largesl  specimen,  including  the  peduncle,  was  13-5  mm.  in  length,  and 
5  mm.  across  the  capitulum. 

Filamentary  appendages. — One  on  each  side,  not  very  short,  tapering  and  pointed; 
seated  on  the  posterior  margin  of  the  swelling  beneath  the  basal  articulation  of  the 
first  cirrus  (PI.  III.  fig.  4). 

Month. — Labywm  (PI.  VII.  fig.  10)  not  very  prominent  or  bullate,  crest  with  a  row  of 
lilunt  bead-like  teeth,  and  externally  to  these  there  are  no  bristles.  Palpi  triangular, 
by  no  means  so  narrow  as  those  of  Alepas  cornuta,  thickly  closed  with  doubly  serrated 
bristles  along  their  inner  margins.  Mandibles  (PI.  III.  fig.  2)  with  three  teeth,  the  third 
has  a  toothed  edge  as  in  Alepas  minuta  and  in  Conchoderrna  ;  inferior  angle  rather  stout 
and  also  furnished  with  teeth.  Both  sides  covered  with  bristles,  strongly  projecting  over 
the  hinder  margin  of  the  inferior  angle.  Maxilla'  (PI.  III.  fig.  3). — Upper  extremity 
with  one  very  strong  and  two  rather  smaller  spines.  Beneath  these  there  is  a  somewhat 
indistinct  notch,  in  which  four  or  five  small  spines  are  seated.  Inferior  part  not  very 
prominent,  with  numerous  doubly  arrayed  spines,  two  of  which  are  much  stronger  than 
the  others.  Steps  not  distinct.  Outer  Maxillce  (PL  VII.  fig.  11)  with  a  semicircular 
outline ;  serrated  bristles  in  front  indistinctly  divided  into  two  groups. 

Cirri  not  very  long,  slightly  curled  towards  the  extremity.  Pedicels  in  proportion 
long,  rami  rather  short.  Segments  short,  inconsiderably  produced  towards  the  extre- 
mity. First  cirrus  (PI.  III.  fig.  4)  close  to  the  second,  top  of  its  pedicel  on  a  level  with 
the  top  of  the  pedicel  of  the  second  cirrus.  Rami  not  very  short,  more  than  three-quarters 
of  the  length  of  those  of  the  second  cirrus,  unequal,  the  anterior  ramus  being  a  little  longer 
than  the  posterior  ramus ;  the  posterior  contains  seven,  the  anterior  eight  not  very 
distinct  segments.  Their  form  is  nearly  quadrangular  and  not  protuberant.  The 
anterior  and  longer  ramus  is  a  little  thicker  than  the  other.  Spines  very  numerous 
on  the  outer  surface,  and  placed  on  the  margins  of  the  segments  only  at  the  inner  side. 
Those  of  the  two  last  segments  are  a  little  shorter  and  more  robust.  Second  cirrus  with 
almost  equal  rami  of  fourteen  short  segments.  Pedicel  long  as  in  the  other  cirri.  Bristles 
forming  rows  at  the  outer  margin  of  each  segment,  and  forming  tufts  at  the  slightly  pro- 
tuberant anterior  side  of  each  segment,  The  sixth  cirrus  (PI.  III.  fig.  5)  has  also  four- 
teen segments  in  both  rami;  the  rami  are  equal,  and  show  the  same  arrangement  of 
the  bristles  as  the  second  cirrus.  The  bristles  at  the  hinder  side  of  each  segment  are 
longer  than  those  placed  at  the  front  side. 

Caudal  appendages  (PI.   III.  fig.  5),  very  long  and  very  slender;  they  reach   as  far 
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as  the  extremity  of  the  third  segment  of  the  hinder  ramus  of  the  sixth  cirrus,  and  are 
ten-jointed,  with  a  long  pedicel.  A  row  of  very  minute  bristles  is  placed  round  the  upper 
margin  of  each  segment,  a  somewhal  longer  tuft  is  inserted  on  the  slender  terminal 
segment. 

Penis  distinctly  segmented  or  ringed.  Short  and  very  thick,  with  numerous  slender 
and  isolated  hairs,  and  a  tuft  of  longer  and  stouter  ones  at  the  extremity. 

This  species  was  found  on  the  spines  of  a  deep-sea  Echinid  Phormosoma  hopla- 
cantha,  A.  Ag.  ;  it  was  dredged  during  the  cruise  of  the  Challenger  at  Station  164a, 
June  13,  1874;  lat.  34°  13'  S.,  long.  151°  38'  E.  ;  depth,  410  fathoms;  bottom,  grey 
ooze.     Off  New  South  Wales. 

Affinities. — It  is  possible  that  Alepas  tubulosa,  Quoy  et  Gaimard,  is  the  same  species 
as  the  one  collected  by  the  Challenger.  However,  I  prefer  to  consider  the  latter  as  a 
different  species,  because  the  former  has  a  distinctly  tubular  orifice,  which  is  not  the  case 
with  my  Alepas  pedunculated ;  and  as  regards  other  characteristics,  the  imperfect  descrip- 
tion published  in  the  voyage  of  the  "Astrolabe"  leaves  us  quite  in  the  dark.  The  form  of 
the  capitulum  with  the  slightly  protuberant  orifice  no  doubt  shows  a  certain  resemblance 
to  Alepas  cornuta,  Darwin.  But  the  latter  species  is  easily  distinguished  from  mine — 
(l)  by  the  flattened  projections  along  the  carinal  margin  of  the  capitulum;  (2) 
by  the  rudimentary  condition  of  the  inner  rami  of  the  fifth  and  sixth  cirri ;  and  (3)  by 
the  large  number  of  the  segments  of  the  posterior  cirri. 

Scalpellum,  Leach,  1817. 

Darwin's  diagnosis  is  as  follows  : — Valves  twelve  to  fifteen  in  number ;  latera  of  the 
lower  whorl  four  or  six,  with  their  lines  of  growth  generally  directed  towards  each  other ; 
sub-rostrum  very  rarely  present  ;  peduncle  squamiferous,  most  rarely  naked.  Filamen- 
tary appendages  none  ;  labrum  with  the  upper  part  highly  bullate  ;  tropin  various ; 
olfactory  orifices  more  or  less  prominent ;  caudal  appendages  uniarticulate  and  spinose, 
or  none. 

This  at  least  is  the  diagnosis  for  the  hermaphrodite  and  female  specimens,  to  which 
diagnosis  Gerstacker  adds  that  the  mandibles  have  three  or  four  teeth,  that  the  first 
cirrus  is  seated  far  distant  from  the  second,  and  that  the  second  and  third  cirri  have 
the  rami  more  thickly  clothed  with  spines  than  the  three  posterior  cirri. 

The  males  (Darwin)  are  parasitic  at  or  near  the  orifice  of  the  sack  of  the  female  or  of 
the  hermaphrodite;  thorax  enclosed  within  a  capitulum,  furnished  with  three  or  four 
rudimentary  valves,  or  with  six  perfect  valves;  peduncle  either  short  and  distinct,  or 
confounded  with  the  capitulum;  sometimes  mouth  and  stomach  absent,  and  cirri  non- 
prehensile;  sometimes  mouth  and  cirri  normal. 

Darwin  (1851)  has  described  six  recent  species  belonging  to  this  species;  Gerstacker 
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(1869-70)  states  the  number  of  recent  species  is  seven,  one  species  (Scalpellwri  stroemii) 

having  I n  described  in  1858  by  M.  Sars.     To  this  number  four  species  were  added  by 

Prof.  G.  0.  Sars  (1877  and  1880),  and  one  by  Prof.  Wyville  Thomson  {Scalpellum 
regium),  from  specimens  collected  during  the  cruise  of  the  Challenger.  The  total  number 
of  recent  species  hitherto  known,  therefore,  amounts  to  twelve.  Though' all  the  records 
of  zoological  literature  have  been  carefully  searched,  I  do  not  feel  sure  that  this  number 
really  represents  the  total  of  at  present  known  recent  species;  especially  since  it 
appears  from  the  collections  made  during  the  cruise  of  the  Challenger  that  the  number 
of  existing  species  greatly  exceeds  the  above  named  number.  More  than  forty  species 
will  later  on  be  described  as  new  to  science !  Yet  I  need  hardly  repeat  here  that  it  is 
often  an  utter  impossibility  to  avoid  describing  a  species  as  new,  the  description  of 
which  has  been  published  perhaps  long  ago  in  the  Transactions  of  some  Asiatic  or 
Australian  Society,  the  existence  of  which  has  not  even  come  to  the  knowledge  of  the 
recorders  of  zoological  literature. 

The  majority  of  the  new  species  are  inhabitants  of  deep-water.  Scalpellum  seems  to 
be  the  only  genus  of  Cirripedia  which  is  often  met  with  in  the  great  depths  of  the  ocean. 
This  strikingly  coincides  with  the  common  occurrence  of  this  genus  in  the  fossd  deposits, 
especially  in  secondary  strata  (Cretaceous  period).  However,  the  genus  Pollicipes  is  there 
to  show  that  we  must  not  attach  too  much  value  to  this  coincidence  (see  p.  26).  Pollicipes 
is  the  oldest  known  fossil  genus,  all  its  species  live  exactly  under  the  same  circumstances 
as  the  species  of  Scalpellum,  viz.,  attached  to  various  objects  which  are  found  on  the 
bottom,  but  not  a  single  species  has  been  hitherto  taken  from  any  considerable  depth  ! 

The  same  observation  which  Darwin  made  with  regard  to  the  number  of  specimens  of 
( lirripeds  during  the  Cretaceous  period  may  be  made  for  the  living  species  of  this  genus ; 
although,  Darwin  says,  the  number  of  species  was  considerable,  the  individuals  were 
mostly  rare.  Now  the  number  of  species  of  the  genus  Scalpellum  represented  in  the 
Challenger  collections  amounts  to  forty-three,  and  of  these  twenty-six  are  represented  by 
a  single  specimen  only,  four  are  represented  by  two,  five  by  three,  two  by  four,  and  six 
only  by  more  than  four  specimens. 

The  great  number  of  species  in  this  genus  suggested  the  idea  of  dividing  it  into 
smaller  genera.  After  careful  examination  this  idea,  however,  has  been  given  up,  as  all 
the  species  in  essential  characters  correspond  as  closely,  even  more  closely,  with  one  another 
than  in  any  other  genus  of  Cirripedia.  Nor  has  it  been  an  easy  matter  to  arrange  the 
species  in  a  natural  way,  especially  because  I  was  not  at  liberty  to  make  preparations  of 
the  parts  of  the  mouth  and  of  the  cirri  of  those  species  which  are  represented  by  single 
or  by  two  specimens  only.  For  this  reason,  as  well  as  for  the  sake  of  practical  utility,  I 
have  made  use  of  externally  visible  characters  only,  such  as  are  furnished  by  the  con- 
dition, number,  and  shape  of  the  different  valves  of  the  capitulum,  in  order  to  differentiate 
the  various  species  in  the  table  which  follows. 


REPORT   ON   THE   CIRRIPEIMA. 


61 


In  the  first  place,  I  separate  those  species  which  have  imperfectly  calcified  valves  from 
those  with  perfectly  calcified  ours.  Whereas  the  first  division  of  the  genus  only  contain* 
at  present  five  species,  the  latter  numbers  forty-seven.  These  may  be  subdivided  by 
the  aid  of  the  form  of  the  carina,  viz.:  into  species  with  a  carina  a  portion  of  which 
projects  freely,  into  species  with  an  angularly  Lent  carina,  and  into  species  with  a  simply 
bowed  carina.  The  species  with  a  carina  having  a  portion  projecting  freely  much  resemble 
spc-ies    of   the   genus  Po/llcipcs,  Leach,  and  perhaps    must    he    considered  as  fonnin- 


jf—  ^Valves  of  the 
Lower     Whorl 


I      Valves  of  the 
Y       Lower^.Vhoil 


In  both  figures  a  point  indicates  the  place  in  each  valve  where  the  umbo  is  situated,    s,  scutum;  I.  tergum;  c,  carina; 

id,  upper  latus  :  rl,  rostral  latus  ;  il,  infra  median  latus;  cl,  carina]  latus;  1,  occludent  margin  of  the  scutum; 
2,  teigal  do.;  3,  lateral  do.;  4,  basal  do.;  5,  occludent  margin  of  the  tergum  ;  6,  carinal  do.;  2,  scutal  do.;  6,  8,  tergal 
margin  of  the  carina;  3,  scutal  margin  of  the  upper  latin  :  7.  tergal  do.;  S,  carinal  do.;  9,  basal  do.;  10,  rostral 
margin  of  the  rostral  latus  ;  11,  basal  do.;  12,  lateral  do.;  4,  scutal  do.;  12,  rostral  margin  of  the  infra-median  latus  ; 
13.  carinal  do.;  14,  basal  do.;  13,  lateral  margin  of  the  carinal  latus;  15,  basal  do.;  16,  carinal  do.;  9.  upper  do.; 
In  fig.  1 — r,  rostrum.     In  fig.  2     17,  scutal  margin  of  the  infra-median  latus  :  is.  upper  do. 

a  link  between  the  two  genera.  Only  two  species  belong  to  this  division.  Eight  species 
have  an  angularly  bent  carina,  so  that  by  far  the  greatest  number  (thirty-seven)  belong 
to  that  division  which  contains  the  species  with  a  bowed  carina.  Only  in  one  of  the 
living  species  is  a  sub-carina  present.  Of  the  remaining  thirty-six,  twenty-one  have  a 
rostrum  and  fifteen  have  no  rostrum.      Four  of  those  with  a  rostrum  have  the  rostrum 


(jo  the    VOYAGE  OF   H.M.S.   CHALLENGER. 

not  covered  laterally  by  the  five  edges  of  the- rostral  latera,  seventeen  have  the  rostrum 

laterally  covered. 

For  the  right  understanding  of  the  nomenclature  used  for  the  valves  and  their  margins 
in  the  genus  Scalpellum  the  woodcuts  figs.  1  and  2  will  prove  useful. 

Fig.  1  represents  a  Scalpellum  with  a  rostrum,  and  therefore  with  fourteen  valves. 
Fig.  2  one  fill, out  a  rostrum,  having  therefore  only  thirteen  valves.  (A  species  with  a  sub- 
carina  is  figured  on  PI.  III.  fig.  19.)  In  most  valves  the  umbo  is  situated  at  the  same 
place  in  both  figures.  The  exceptions  to  this  rule  are  the  upper-latus,  infra-median  latus, 
and  carina!  latus.  The  upper  latus,  as  a  rule,  has  the  umbo  at  the  apex,  as  in  fig.  1.  In 
Seal  pell  urn  distiiictum,  n.  sp.  and  Scalpellum  planum,  n.  sp.  however,  it  is  nearly  in  the 
middle  of  the  scutal  margin.  The  infra-median  latus,  ordinarily,  is  triangular,  and 
in  that  case  it  has  the  umbo  at  the  apex.  Sometimes,  however,  its  shape  is  that  of  an 
hour-glass  or  of  an  elongate  wine-glass  on  its  stand,  and  then  the  umbo  is  seated  near  or 
under  the  middle  of  the  valve.  Very  interesting  are  the  differences  which  the  carinal 
latus  shows  iu  the  different  species.  There  are  two  types  which  are  represented  in  the 
two  figures  1  and  2.  In  fig.  1  the  valves  of  the  lower  whorl  (the  rostrum — when  there 
is  one — the  rostral  latus,  the  infra-median  latus,  and  the  carinal  latus)  are  not  very  much 
developed  in  the  direction  of  the  long  axis  of  the  capitulum.  On  the  contrary,  the  same 
valves  are  much  higher  or  more  elongate  in  the  other  type  (fig.  2).  This  influences  the 
shape  of  these  valves,  but  specially  that  of  the  carinal  latus.  In  the  one  (fig.  1  :  type, 
Scalpellum  maximum,  Darwin)  the  umbo  is  placed  at  the  apex,  as  closely  as  possible  to 
the  upper  latus.  In  this  case  the  whole  of  the  carinal  margin  of  this  valve  extends 
beneath  the  umbo.  In  the  other  case  (fig.  2  :  type,  Scalpellum  vulgare,  Leach)  the 
umbo  is  placed  at  a  somewhat  considerable  distance  from  the  apex,  and  then  either  at 
the  base  of  the  carinal  margin  or  about  the  middle  of  that  margin. 

These  two  forms  of  the  carinal  latus  were  known  to  Darwin.  It  is  curious  enough 
that  all  the  recent  forms  known  to  Darwin  have  the  carinal  latus  of  the  shape  of  fig.  2, 
and  all  the  fossil  forms  in  which  he  was  able  to  describe  this  valve — with  the  excep- 
tion of  one — show  the  type  of  fig.  1.  However,  this  latter  type  is  also  represented  in 
the  living  forms ;  a  considerable  number  of  the  species  inhabiting  the  deep-sea  and 
dredged  by  the  Challenger  give  proof  of  it.  There  are  in  all  thirteen  species  corre- 
sponding with  the  fossil  Scalpellum  maximum  with  regard  to  the  form  of  the  carinal 
latus,  and  nine  of  these  inhabit  a  depth  greater  than  500  fathoms.  On  the  other  hand, 
we  must  not  lose  sight  of  the  fact  that  of  the  remaining  twenty-nine  species  only  three 
were  taken  at  a  depth  less  than  500  fathoms;  that  the  other  type,  therefore,  is  repre- 
sented by  twenty-six  species  in  the  deep-sea !  In  the  case  of  the  present  genus  we  find, 
therefore,  that  the  abyssal  fauna  consists  partly  of  species  resembling  fossil  forms,  and  for 
a  much  more  considerable  part  of  species  of  a  true  shallow-water  type. 

Nor  does  the  study  of  the  form  of  the  carina  give  a  more  decided  result.     Darwin 
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was  only  acquainted  with  one  recent  species  of  Scalpellv/m  (Scalpellum  rutilwm,  Darwin). 
with  a  simply  bowed  carina,  the  umbo  of  which  was  placed  at  the  apex.  The  greater  part 
of  his  living  species  had  the  carina  angularly  bent.  Of  the  fossil  species,  on  the  contrary. 
he  mentions  only  one  {Scalpellv/m  magnum  (Wood),  Darwin),  with  an  angularly  bent 
carina;  all  the  others  have  the  valve  simply  bowed.  Now,  as  a  rule,  the  carina  pf  the 
deep-sea  species  is  simply  bowed,  as  is  the  case  with  the  fossil  species.  But  it  is  not  a 
rule  without  an  exception,  as  Scalpellum  stroemii,  Sars,  ami  Scalpellum  carinatwn,  n.  sp., 
have  the  carina  rather  more  angularly  bent. 

As  one  of  the  more  interesting  forms  of  Cirripedia  dredged  during  the  cruise  of 
the  Challenger,  I  may  mention  here  Scalpellum  tn'spttiosum,  n.  sp.,  which  is  nearly  related 
to  Scalpellum  villosum,  Leach,  sp.  Like  the  latter  it  is  highly  characteristic,  being  an 
intermediate  form  between  Scalpellum  and  Pollicipes.  It  was  collected  in  the  Malay 
Archipelago,  at  a  depth  of  about  100  fathoms. 

The  stud}r  of  the  complemental  males  of  some  of  the  species  of  Scalpellum  lias  given 
very  interesting  results.  Since  a  more  detailed  treatment  of  the  organisation  of  these 
little  creatures  will  not  be  given  in  the  present  report  a  preliminary  description  is  inserted 
under  the  heading  of  the  different  species. 

The  following  table  may  be  of  use  for  the  determination  of  the  species  :— 


Scalpellum. 


Valves  imperfectly  calcified. 

A.   Valves  of  the  lower  whorl  imperfectly  calcified  a.s  well  as  the  other  valves, 
1!.  Valves  of  the  lower  whorl  perfectly  calcified. 

a.  Calcified  portion  of  the  upper  Iatua  elongate. 

(a)  Apex  of  the  tergum  curved  towards  the  carina, 

(b)  Apex  of  the  tergum  straight, 

b.  Calcined  portion  of  the  upper  latus  not  elongate. 

(a)  Calcified  portion  distinctly  V-shaped, 

(b)  Calcified  portion  only  slightly  concave, 
Y. lives  perfectly  calcified. 

A.  Species  with  a  carina  a  portion  of  which  projects  freely. 

a.  With  a  sub-rostrum  and  sub-carina,  .... 

n.  With  a  sub-carina  only,     . 
I!.  Species  with  the  carina  angularly  bent. 
a.   With  a  distinct  rostrum. 
(a)  With  a  sub-carina. 

a.  Three  pairs  of  lower  latera, 
(3.  Two  pairs  of  lower  latera, 
(is)  Without  a  sub-carina. 

a.  Umbo  of  the  carina  at  a  considerable  distance  from    the 
apex. 


Scalpellum  marginatum,  n.  sp. 


Scalpellum  japonicum,  n.  sp. 

,Srn//i>  Hum  insigne,  n.  sp. 

Scalpellum  ovatum,  n.  sp. 
Scalpellum  intermedium,  n.  sp. 


Scalpellum  villosum,  Leach,  sp. 
Scalpellum  triepinosum,  n.  sp. 


Scalpellum  rostratum,  I  larwin. 
Scalpellum  peronii,  Gray,  -p. 
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i.   Upper  latus  quadrant-shaped,  with  the  arched  side 

deeply  notched,  ....     Scalpellum  ornatum,  Gray,  sp. 

ii.  Upper  latus  irregularly  oval,  .  .  Scalpellum  vidgare,  Leach. 

ji.  1'nibo  of  the  carina  at  a  small  distance  from  the  apex. 

i.  Infra-median  latus  large,  oblong-quadrangular,  Srat/n'1/um  sfrocmii,  Sars. 

ii.  Infra-median  latus  large,  wine-glass-shaped,  .     Scalpellum  carinatum,  n.  sp. 

iii.  Infra-median  latus  small,  triangular,  .  .      Scalpellum  recurcirodnim, 

n.  sp. 
B.  Rostrum  wanting  or  not  distinct,   .....     Scalpellum  compressum,  n.  sp. 

('.   Species  with  the  carina  simply  bowed. 

a.  With  a  sub-carina,  ......     Scalpellum  acutum,  n.  sp. 

B.  Without  a  sub-carina. 
(a)  Rostrum  present. 

u.   Rostrum  not  covered  laterally  by  the  free  edges  of  the 
rostral  latera. 
i.   Rostrum  wedge-shaped.     Carina  short,       .  .     Scalpellum  brevecarinatum, 

n.  sp. 
ii.  Rostrum  elongate,  narrow.     Carina  long,    .  ,     Scalpellum   angustum,   (!.    0. 

Sars. 
iii.   Rostrum  wine-glass-shaped.     Carina  long,  .     Scalpellum  parallelogram  ma . 

n.  sp. 
iv.   Rostrum  protuberant,  hook-shaped.       Carina  long,      Scalpellum  hamatum,    G.   (). 

Sara 
8.   Rostrum  covered  laterallj-  by  the  free  edges  of  the  rostral 
latera. 
i.   Rostrum  large  oval. 

(i)  Valves  separated  by  distinct  chitinous  inter- 
vals, .....     Scalpellum  album,  n.  sp. 

(ii)  Valves  not  separated  by  chitinous  intervals,   .     Scalpellum  africanum,  n.  sp. 
ii.  Rostrum  small,  distinctly  visible  at  the  surface. 

(i)  Surface  of  the  valves  with  long  hairs,  .     Scalpellum  hirsutwm,  n.  sp. 

(ii)  Surface  of  the  valves  smooth,  or  with  short 
hairs. 

1.  Infra-median  latus  quadrangular,  .     Scalpellum  nymphocola,  n.  sp. 

2.  Infra-median  latus  triangular,        .  .     Scalpellum  nihrum,  n.  sp. 

3.  Infra-median  latus  elongate,  narrow,  .     Scalpellum    corwuium,    G.    0. 

Sars. 
-1.   Infra-median  latus  very  small,       .  .     Scalpellum   striolatum,  G.    0. 

Sars. 
iii.  Rostrum   extremely   narrow,  hardly  visible  at   the 
surface, 
(i)  Terguni  bluntly  truncated,       .  .  .     Scalpellum  truncatum,  n.  sp. 

(ii)  Tergum  triangular,  not  truncated,       .  .     Scalpellum  elongatum,  n.  sp. 

iv.  Rostrum  only  visible  after  the  chitinous  membrane 
has  been  taken  away, 
(i)  Umbo  of  the  carinal  latus  almost  at  the  base  of 

the  valve,  ....     Scalpellum  antarcticum,  n.  sp 

(ii)  Umbo  of  the  carinal  latus  at  a  distance  from 
the  base. 
1.  Roof  of  the  carina  flat. 
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( 1)  Umbo  of  tlic  earinal  latus  much  pro- 

jecting beyond  the  line  of  the  carina. 
«.   Upper  latus  triangular,  . 
b.  Upper  latus  quadrangular, 

(2)  Umbo  of  tin'  earinal  latus  not  much 

projecting, 
2.  Roof  of  the  carina  slightly  convex  laterally. 

(1)  ( 'arinal  latus  very  high, 

(2)  Carina!  latus  not  very  bigh. 

a.   Upper  latus  almost  triangular,   . 
Ii.   Upper  latus  rather  quadrangular. 

(a)  Peduncle  short,     . 

(b)  Peduncle  long, 
(a)  Rostrum  wanting. 

a.  Carina  consisting  of  a  roof  and  distinct  sides. 

i.  Poof  flat,  bordered  by  more  or  less  prominent  ridges. 
(a)  Infra-median  latus  large,  wine-glass-shaped, 
(/3)  Infra-median    latus    middle-sized,    oblong-quad- 
cangular. 

(i)  Carina  almost  straight,     . 
(ii)  Carina  strongly  bowed,   . 
(y)  Infra-median  latus  small,  triangular, 
(8)  Infra-median  latus  narrow,  elongate, 
(i)  Scutum  almost  triangular, 
(ii)  Scutum  quadrangular. 

1.  Umbo  of  the  earinal  latus  projecting 

beyond  the  carina, 

2.  Umbo  of  the  earinal  latus  not  pro- 

jecting beyond  the  carina, 
(()  Infra-median  latus  large,  quadrilateral,    . 
ii.  Roof  flat,  not  bordered  by  distinct  ridges, 
(a)  Carina  very  strongly  bowed, 
(/3)  Carina  not  very  strongly  bowed. 

(i)  Infra-median  latus  small,  triangular, 
(ii)  Infra-median  latus  elongate,  quadrangular, 
iii.  Roof  slightly  convex  laterally, 
(a)  Infra-median  latus  triangular, 
(/3)  Infra-median  latus  narrow, 
(B)  'No  distinct  roof  can  be  distinguished  on  the  carina. 
i.  Carina!  latus  as  high  as  the  carina, 
ii.  Carinal  latus  of  tbe  ordinary  height, 


Scal-pi  Urn"    '•'  Illinium,    II.   Sp. 

Sealpi  limn  i>iiiitii<-iilnii>iii,\\.>\i. 

.s',v/y»  Hum  eximium,  n.  sp. 

Sealpellum  giyas,  n.  sp. 

Sealpi  II"  in  moluccctnum,  a.   p. 

Sealpellum    regium   (Wyv. 

Thorns.),  n.  sp. 
S  ■  ilpt  II  am  ■/■iiirinii,  n.  sp. 

Sealpellum  distinctum,  n.  sp. 


Sealpellum  minutum,  n.  sp. 
Sealpellum  abyssicola,  n.  sp. 
Sealpellum  vfoeum,  n.  sp. 

Scalpt  II  a  m  'planum,  n.  sp. 


Si-nl/iilliim  nn.itraliann,  n.  sp. 

Sealpi  Hum  tt  mn',  n.  sp. 
Sealpellum  rutilum,  Darwin. 

Sealpi  Hum  indicum,  n.  sp. 

Sealpellum  ;ril<>iti.<,  n.  sp. 
Sealpellum  novce-zi  landice,n.sj). 

Sealpellum  dubium,  n.  sp. 
Sealpi  II  a  m  flavum,  n.  sp. 

Sealpi  li mil  balanoides,  n.  sp. 

S'ul/ '  II 'i iii  triangulan  .  n.  sp. 


A.  SPECIES  WITH  IMPERFECTLY  CALCIFIED  VALVES. 

Sealpellum  marginatum,  n.  sp.  (PI.  A  I.  figs.  5,  G). 

Valves  thirteen,  imperfectly  calcified,  covered  by  a  chitinous  membrane.  Carina 
simply  bowed,  with  the  umbo  almost  at  the  apex.  Upper  latus  lias  the  form  of  a  \  .  the 
umbo  being  placed  at  the  angle  of  fchc  two  segments. 

(ZOOL.  CHAU,.  EXP. — rART  XXV.  — 1883.)  Pb  9 
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This  species  belongs  to  the  same  division  of  the  genus  as  Scalpellwm  japomcurn 
and  Scalpellwm  insigne,  the  mosl  characteristic  feature  of  which  consists  in  the 
valves  being  imperfectl)  calcified.  The  present  species  is  represented  by  a  single  speci- 
men only. 

The  capitulurn  has  a  nearly  oval  shape,  and  is  rather  flat.  It  consists  of  thirteen 
valves,  cadi  of  which  is  imperfectly  calcified,  and  most  of  which  consist  of  two  segments 
united  at  the  place  where  the  umbo  is  seated.  The  valves  are  clothed  by  membrane 
which  is  covered  with  extremely  minute  and  short  spines. 

The  scutum  consists  of  an  occludent  and  a  tergal  segment.  The  latter  is  narrow, 
the  former  is  of  considerable  breadth  near  the  base,  growing  much  narrower  towards  the 
upper  extremity.  The  basal  margin  forms  an  acute  angle  with  the  occludent  margin,  and 
is  hollowed  out  for  the  reception  of  the  scutal  margin  of  the  rostral  latus.  The  apex  is 
slightly  recurved,  the  tergal  margin  slightly  hollowed  out. 

The  tergum  is  triangular,  and  consists,  its  calcified  part  at  least,  of  two  segments  of 
about  the  same  width  and  united  at  the  apex,  which  is  distinctly  recurved.  Occludent 
margin  arched.  Carinal  segment  very  long,  reaching  farther  down  than  half  the  length 
of  the  carina. 

Carina  simply  bowed,  the  flat  roof  is  bordered  on  each  side  by  a  ridge.  The  umbo 
is  at  a  very  short  distance  from  the  apex  of  the  carina  ;  the  part  in  front  of  it  is  a  con- 
tinuation of  the  sides  of  the  valve.  These  are  not  very  broad,  and  have  the  same  breadth 
over  almost  the  whole  length  of  the  carina.  Between  the  carinal  margin  of  the  tergum 
and  the  side  of  the  carina  there  is  a  rather  broad  oval  interspace  filled  out  with  chitinous 
membrane. 

Upper  latus  consisting  of  two  segments  which  meet  one  another  in  the  apex.  This 
penetrates  into  the  cavity  which  was  left  between  the  two  segments  of  the  scutum.  From 
the  umbo,  which  is  seated  at  the  apex,  a  third  calcified  segment  starts,  which,  however, 
is  only  small,  and  has  a  direction  perpendicular  to  the  carinal  segment  of  the  tergum. 

Rostral  latus  of  irregular  shape;  a  narrow  segment  runs  along  the  basal  margin  of  the 
scutum  ami  penetrates  into  the  hollow  of  this  margin.  A  short  and  stout  segment  runs 
close  to  the  upper  margin  of  the  peduncle. 

Infra-median  latus  with  the  umbo  near  the  base.  A  small  triangular  part  beneath 
the  umbo  ami  a  larger  triangular  part  above  it.  The  latter  is  hollowed  out  at  the  upper 
margin  for  the  reception  of  the  scutal  segment  of  the  upper  latus.  This  triangular  part 
is  furnished  on  both  sides  with  a  rather  prominent  ridge. 

Carinal  latus  lias  also  the  shape  of  a,  V.  The  umbo  is  at  the  base,  and  at  the  foot  of 
the  carina ;  it  is  slightly  protuberant  beyond  the  carina,  and  is  acutely  pointed.  The 
carinal  segment  of  the  valve  is  rather  long,  the  basal  segment  a  little  shorter. 

Length  of  the  capitulurn,  22-5  mm. 

The  peduncle  is  short,  cylindrical  (5  mm.).      There  are  seven  rows  of  scales,  each  con- 
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taming  about  six  scales.  The  scales  are  covered  by  membrane,  their  free  edges  are  broad 
and  rather  prominent. 

This  species  was  taken  north  of  New  Guinea,  at  Station  21G,  February  16,  1875  ;  lat. 
2°  56'  N.,  long.  134°  11'  E.;  depth,  2000  fathoms  ;  bottom  temperature,  0C"9  C;  bottom, 
Globieerina  ooze. 

Observations. — As  only  a  single  specimen  of  this  species  was  taken.  1  was  unable  to 
study  the  structure  of  the  animal  more  in  detail.  1  tried  in  vain  to  find  a  complements! 
male  at  the  place  ordinarily  occupied  by  them  in  the  species  of  this  genus. 

Scalpellum japonicum,  n.  sp.  (PL  III.  figs.  9,  10). 

Valves  fourteen,  calcified  only  in  part,  those  of  the  lower  whorl  perfectly  calcified,  all 
covered  by  a  chitinous  and  villous  membrane.  Carina  with  a  flat  roof,  latera  of  the  carina 
distinctly  developed  in  the  uppermosl  part ;  umbo  of  the  carina  at  ^th  of  the  length  of  the 
flat  roof  from  the  apex.      Upper  latus  of  an  irregular  long  oval  shape.     Peduncle  short. 

Only  one  specimen  of  this  species  has  been  collected.  In  many  respects  it  agrees  with 
Scalpellum  carinatum,  but  it  may  be  distinguished  at  first  sight  from  that  species  by 
the  valves  being  incompletely  calcified. 

Capitulum  rather  elongated,  compressed,  the  basal  part  being  only  slightly  thicker. 
The  calcareous  parts  of  the  different  valves  are  separated  from  each  other  by  rather  broad 
chitinous  interspaces.  Valves  incompletely  calcified.  As  far  as  the  valves  are  concerned, 
this  species  stands  about  in  the  same  relation  to  the  other  species  of  Scalpellwn  as  the 
species  of  Dichelaspis  to  those  of  Lepas.  However,  I  do  nut  believe  that  in  the  present 
case  there  can  lie  any  question  of  proposing  a  generic  separation. 

Scutum  long  and  narrow,  with  the  umbo  at  the  apex  ;  divided  into  two  segments  ;  the 
occludent  one  being  large  and  increasing  in  width  from  the  upper  to  the  lower  part,  the 
other  (the  tergal  one)  being  very  narrow.     Occludent  margin  slightly  arched. 

Tergum  divided  into  an  occludent  and  a  carinal  segment,  between  which  there  is  a 
triangular  chitinous  portion.  Umbo  at  the  apex,  which  is  distinctly  recurved.  Occlu- 
dent margin  arched. 

Carina  with  a  flat  roof  much  increasing  in  width  from  the  apex  towards  the  base. 
The  roof  is  bordered  by  slightly  prominent  ridges.  Sides  of  the  carina  at  right  angles 
wdth  the  roof,  very  narrow  at  the  base,  broader  near  the  apex,  where  the  two  sides  meet 
in  front  of  the  umbo.  The  umbo  is  situated  at  about  one  twelfth  of  the  length  of  the 
flat  roof  from  the  upper  extremity  of  the  valve. 

Upper  latus  of  an  irregularly  oval  shape,  with  the  umbo  at  a  short  distance  from  the 
upper  extremity.  All  round,  the  upper  latus  is  separated  by  chitinous  interspaces  from 
the  other  valves.     Calcified  portion  of  an  elongate  shape. 

Rostrum  extremely  small  and  narrow,  hardly  visible  even  with  a  lens;  covered  by 
chitinous  membrane. 
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Rostral  hit  us  short,  rather  broad,  convex.     Scutal  margin  straight. 

Infra-median  latus  bour-glass-shaped,  with  the  umbo  at  the  constricted  part.  The 
part  above  the  umbo  is  triangular  and  large,  that  beneath  it  is  also  indistinctly  tri- 
angular but  very  small. 

Carinal  tutus  has  much  the  same  shape  as  in  Scalpellurn  vulgare;  flat,  with  the  umbo 
at  the  base  of  the  carina,  where  the  two  carinal  latera  of  the  right  and  left  side  almost 
touch  each  other.  The  carinal  margin  is  divided  into  two  parts,  a  superior  one  which  is 
hollowed  out,  and  a  very  short  and  slightly  protuberant  inferior  one.  The  basal  margin 
is  short,  the  lateral  margin  arched. 

Length  of  the  capitulum,  13-5  mm. 

The  peduncle  is  short  (4 '5  mm.),  curved,  with  the  scales  large  and  not  numerous. 
There  are  about  eight  longitudinal  rows,  each  of  which  contain  about  seven  scales. 

The  only  specimen  of  this  species  was  found  attached  to  the  shell  of  an  Opistho- 
branehiate  Gasteropod  (JRissoa,  sp.  ?),  and  was  collected  at  Station  235,  June  4,  1875  ;  lat. 
34°  7'  N.,  long.  138°  0'  E.;  depth,  565  fathoms  ;  bottom  temperature,  3°'3  C;  bottom,  mud. 

Observations. — I  failed  to  observe  the  complemental  male  of  this  species.  I  have  not 
been  able  to  study  the  parts  of  its  mouth  and  its  cirri,  as  I  was  not  at  liberty  to  dissect 
the  only  specimen  which  was  collected. 

Scalpellurn  insigne,  n.  sp.  (PL  VI.  figs.  3,  4). 

Valves  thirteen,  imperfectly  calcified,  except  those  of  the  lower  whorl  which  are  per- 
fectly calcified,  covered  by  membrane  which  is  clothed  with  spines.  Carina  with  a  flat 
roof  and  the  umbo  seated  at  or  close  to  the  apex.  Calcified  portion  of  the  upper  latus 
semi-lunar  in  shape.     Peduncle  short. 

This  species  is  represented  by  a  single  specimen  only ;  in  many  respects  it  comes  near 
to  Scalpellurn  japonicum. 

Capitulum  consisting  of  thirteen  valves,  clothed  by  a  thin  chitinous  membrane 
covered  with  numerous  very  small  hairs.  The  form  of  the  capitulurn  is  elongate-oval. 
Extremely  characteristic  is  the  imperfect  calcification  of  the  valves,  and  especially  of  the 
tergum,  scutum,  and  upper  latus.  These  are  separated  from  each  other  and  from  the 
carina  by  broad  chitinous  interspaces. 

Scutum  elongate,  almost  triangular.  Its  greatest  breadth  is  near  the  inferior 
extremity  ;  its  length  is  only  twice  this  breadth.  The  umbo  is  at  the  apex,  which  projects 
over  the  tergum.  The  occludent  margin  is  slightly  arched.  Of  the  two  triangular  parts 
into  which  the  scutum  in  other  species  of  the  genus  is  divided  by  a  ridge,  only  one  (the 
occludent  one)  is  calcified,  the  other  is  only  represented  by  membrane. 

Tergum  triangular,  with  the  margins  almost  straight.  The  calcified  part  has  the  form 
of  a  fork,  and  consists  of  two  segments, — an  occludent  and  a  carinal  segment  of  nearly 
ccpial  width,  the  point  of  junction  being  the  apex  of  the  valve. 
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Carina  simply  bowed,  with  a  flat  roof  and  well-developed  sides,  tapering  towards  the 
lower  extremity.    The  roof  does  not  increase  much  in  width  from  the  upper  to  the  lower  end. 

Upper  latus  of  a  quadrangular  form  ;  the  calcified  part  is  semi-lunar,  with  the  umbo 
at  a  short  distance  from  the  apex ;  the  valve,  therefore,  is  also  a  little  added  to  upwards. 

Rostral  latus  quadrangular,  middle  sized  ;  lateral  margin  arched. 

Infra-median  latus  triangular,  small  ;  umbo  at  the  apex.  Rostral  and  carina!  margins 
hollowed  out. 

<  'arinal  latus  almost  triangular,  with  the  umbo  near  the  base,  slightly  projecting  out- 
wards beyond  the  carina.     Carina]  margin  hollowed  out,  lateral  margin  short  and  rounded. 

Length  of  the  capitulum,  1G  mm. 

Peduncle  cylindrical,  slightly  bowed.  Length  of  the  peduncle,  about  5  mm.  Covered 
by  membrane  ;  the  free  edges  of  the  scales  are  only  indistinctly  visible.  There  are  seven 
or  eight  longitudinal  rows  of  scales,  each  row  containing  ten  or  more  scales. 

This  species  was  taken  in  the  Atlantic  at  Station  VI.,  January  30,  1873  ;  hit.  3G°  23' 
N.,long.  11°  18'  W.;  depth,  1.525  fathoms;  bottom  temperature,  l°-6  C;  bottom,  Globi- 
gerina  ooze. 

Observations. — The  complemental  male  of  this  specie;;  is  not  known,  nor  could  I 
investigate  the  structure  of  the  parts  of  its  mouth,  cirri,  &c. 

Scalpellum  ovatum,  n.  sp.  (PL  VI.  figs.  7,  8). 

Valves  thirteen,  covered  by  chitinous  membrane,  without  distinct  spines.  Tergum 
and  upper  latus  imperfectly  calcified,  the  calcified  portion  of  the  latter  being  V-shaped. 
Umbo  of  the  carina  close  to  the  apex.  Carina  with  a  flat  roof,  not  much  increasing  in 
width  from  the  upper  to  the  lower  extremity. 

Of  this  species  a  single  specimen  was  taken  at  Station  216, at  which  Scalpellum  mar- 
ginatum, n.  sp.,  was  also  taken.  I  was  a  long  time  in  doubt  whether  it  represents  a 
different  species,  or  must  be  considered  as  a  variety  of  Scalpellum  marginatum.  I  even 
felt  inclined  to  consider  it  as  an  intermediate  form  between  Scalpellum  marginatum  and 
Scalpellum  compressum.  After  much  hesitation,  however,  I  decided  on  describing  it  as 
a  distinct  species. 

The  capitulum  is  rather  flat,  though  not  so  much  so  as  in  Scalpellum  compressum,  and 
elongate,  being  about  twice  as  long  as  broad.  The  greatest  breadth  is  a  little  beneath 
the  umbo  of  the  scutum.  The  capitulum  consists  of  thirteen  valves,  the  borders  of  which 
are  not  everywhere  distinguishable,  the  chitinous  membrane  covering  the  valves  being 
rather  thick. 

The  scutum  is  not  very  large,  of  an  irregular  quadrangular  shape.  The  apex,  where 
the  umbo  is  situated,  is  produced,  the  tergal  margin  hollowed  out,  the  occludent  margin 
convex,  the  basal  margin  oblique,  with  an  excavation  for  the  reception  of  the  rostral  latus. 

The  tergum   is  large,  surpassing  the   scutum  considerably  in  area.     Its  occludent 
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margin  is  arched,  its  apex  recurved.  The  scutal  margin  is  convex  and  the  carinal 
mar-in  quite  indistinct,  the  valve  not  being  separated  by  a  distinct  margin  from  the  side 
of  the  carina.  The  calcified  part  is  V-shaped,  and  consists  of  two  segments,  one  at  the 
occludent,  and  one  at  the  carinal  margin  of  the  valve.  The  latter  is  a  great  deal  longer 
and  a  little  broader  than  the  former. 

The  carina  has  a  narrow  flat  roof,  not  increasing  much  in  width  towards  the  base, 
where  the  roof  is  slightly  furrowed  longitudinally.  The  sides  are  at  angles  greater  than 
90°  with  the  roof.  They  are  not  flat  but  slightly  convex,  and  wider  near  the  upper 
extremity.     They  are  only  indistinctly  limited  near  the  tergum  and  near  the  upper  latus. 

The  upper  latus  is  quadrangular,  with  the  basal-carinal  angle  truncated;  hence  the 
valve  is  pentagonal.  The  valve  is  imperfectly  calcified,  and  consists  of  two  segments 
uniting  at  the  scutal-tergal  angle.     The  apex  is  slightly  produced  over  the  scutum. 

The  rostral  latus  is  pentagonal,  the  umbo  is  seated  at  the  rostral  extremity  beneath 
the  occludent  margin  of  the  scutum.     The  valve  is  medium-sized. 

The  infra-median  latus  is  elongate  quadrangular;  its  umbo  is  situated  near  the  base. 

The  carinal  latus  is  of  an  irregular  shape.  A  triangular  part  of  it  penetrates  between 
the  carina  and  the  upper  latus.  The  umbo  is  near  the  base,  and  projects  slightly  over  the 
base  of  the  carina.     The  basal  margin  is  straight,  the  carinal  margin  hollowed  out. 

Length  of  the  capitulum,  20  mm. 

The  peduncle  is  cylindrical,  and  almost  imperceptibly  slopes  into  the  capitulum.  The 
scales  are  large,  and  not  calcified,  or,  perhaps,  are  totally  covered  by  membrane.  The 
edges  are  not  very  prominent  and  their  number  is  insignificant. 

This  species  was  taken  with  Scalpellum  marginatum  at  Station  216,  February  16, 
1875  ;  lat.  2°  56'  N.,  long.  134°  11'  E.;  depth,  2000  fathoms;  bottom  temperature,  0°-9 
C;  bottom,  Globigerina  ooze. 

Observations. — I  could  not  find  a  complemental  male  at  the  place  ordinarily  inhabited 
by  it.  As  I  had  only  a  single  specimen  at  my  disposal,  the  study  of  the  parts  of  its 
mouth  and  of  its  cirri  has  not  been  undertaken.  Still,  this  would  be  the  only  way  to 
ascertain  whether  or  not  there  exists  a  specific  difference  between  this  species  and 
Scalpellum  marginatum. 

Scalpellum  intermedium,  n.  sp.  (PL  VI.  fig.  13  ;  PI.  VIII.  figs.  6-8). 

Valves  thirteen,  imperfectly  calcified,  except  those  of  the  lower  whorl,  all  covered  by 
chitinous  membrane.  Carina  with  the  umbo  at  the  apex  and  a  flat  roof  bordered  on  each 
side  by  a  distinct- ridge.  Calcified  portion  of  the  upper  latus  only  slightly  hollowed  out 
and  nearly  triangular.     Peduncle  short. 

This  species  was  dredged  on  two  occasions.  Once  two  specimens  were  taken,  the 
other  time  only  i  >ne.  The  tergum  is  distinctly  V-shaped  ;  the  upper  latus,  on  the  contrary, 
is  only  slightly  hollowed  out  at  the  basal  margin. 
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The  capitulwm  is  flat  and  elongate  ;  it  is  covered  l>y  a  very  thin  chitinous  membrane, 
which  is  only  slightly  hairy.  The  number  of  the  valves  is  thirteen  ;  on  close  examination, 
however,  a  rudimentary  rostrum,  close  to  the  lower  extremity  of  the  occludent  margin  of 
the  scutum,  makes  its  appearance. 

Scutum  elongate,  twice  and  a  half  as  long  as  broad.  The  occludent  margin  is  dis- 
tinctly arched,  the  basal  margin  almost  straight  ;  the  lateral  margin  describes  an  elegant 
curve,  being  arched  in  the  lower  half  and  hollowed  out  in  the  upper  half.  The  tergal 
margin  is  also  slightly  hollowed  out.  The  umbo  of  the  valve  is  at  the  apex,  which  is 
slightly  recurved,  and  projects  a  little  over  the  tergum. 

Tergwm  triangular  ;  the  calcified  part  consists  of  an  occludent  and  of  a  carina]  portion. 
The  scutal  margin  is  distinctly  hollowed  out  by  a  triangular  chitinous  portion.  The  sides 
are  nearly  straight. 

Carina  robust,  simply  bowed,  with  the  umbo  at  the  apex  ;  consisting  of  a  flat  roof 
bordered  on  each  side  by  a  distinct  ridge  and  well  developed  lateral  parts.  The  latter 
increase  in  width  from  the  lower  to  the  upper  extremity. 

Upper  lotus  nearly  triangular  or  trapeziform,  owing  to  the  presence  of  a  very  short 
carina!  margin.  The  umbo  is  at  a  short  distance  from  the  apex,  hence  the  growth  is 
slightly  upwards  also.     Basal  margin  slightly  excavated  about  the  middle. 

(Rostrum  rudimentary,  represented  by  an  extremely  small  triangular  portion.) 

Rostral  latus  convex,  quadrangular-trapeziform,  the  seutal  margin  being  a  great  deal 
longer  than  the  basal  margin. 

Infra-median  latus  small,  triangular.     The  umbo  is  seated  at  the  apex. 

Carinal  latus  nearly  quadrangular,  with  the  lateral  margin  parallel  to  the  carinal 
margin ;  the  latter,  however,  is  a  great  deal  longer,  and  forms  with  the  upper  margin 
a  triangular  portion  penetrating  between  the  carina  and  the  upper  latus.  The  umbo 
of  the  valve  is  seated  at  or  near  the  base,  and  is  distinctly  protuberant  beyond  the  base 
of  the  carina.     The  basal  margin  is  nearly  straight. 

Length  of  the  capitulum  of  the  largest  specimen,  9  mm. 

The  peduncle  is  short,  measuring  in  the  9  mm.  specimen  not  quite  2  mm.  It  is 
covered  by  well-developed  scales,  eight  of  which  are  placed  in  a  longitudinal  row,  seven 
longitudinal  rows  composing  the  armature  of  the  peduncle. 

During  the  cruise  of  the  Challenger,  this  species  was  taken  at  Station  164a, 
June  13,  1874;  lat.  34°  13'  S.,  long.  151°  38'  E.  ;  depth,  410  fathoms;  bottom 
temperature,  ?;  bottom,  grey  ooze.  One  specimen.  Station  169,  July  10,  1874; 
lat,  37°  34'  S.,  long.  179°  22'  E.  ;  depth,  700  fathoms;  bottom  temperature.  4°"2  C.  ; 
bottom,  grey  ooze.     Two  specimens. 

Observations. — On  investigating  the  internal  surface  of  the  scuta  of  one  of  the  speci- 
mens, I  found  that  both  valves  were  furnished  with  a  complemental  male.  Like  the  animal 
within  the  capitulum,  they  were  not  well  preserved,  and  therefore  I  will  not  enter  into 
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details  as  to  their  internal  structure.  The  mule  (PL  VIII.  fig.  8)  has  an  elongate 
oval  shape,  the  surface  is  irregularly  folded;  its  length  was  about  075  mm.;  it 
was  covered  by  a  thin  chitinous  mantle  bearing  very  short  hairs  over  its  whole  surface. 
At  one  extremity,  which  no  doubt  corresponds  to  the  extremity  of  the  peduncle,  a 
couple  of  small  knobs  were  seen,  which  probably  served  for  the  attachment  to  the  interior 
surface  of  the  scutum.  At  the  other  extremity  rudiments  of  valves  were  visible.  I 
could  make  out  four  of  them,  and  they  had  a  very  regular  oval  shape.  Between  these  rudi- 
mentary valves  there  is  probably  an  opening  present ;  a  tuft  of  hair-like  cirri  protrudes 
from  this  opening,  and  may  be  traced  for  some  distance  within  the  cavity  of  the  mantle. 
Of  the  female  and  hermaphrodite  animal  I  have  figured  the  mandible  and  the  maxilla. 
The  mandible  (PL  VIII.  fig.  6)  has  three  teeth,  the  first  of  which  is  slightly  longer  than 
the  two  others ;  the  inferior  angle  is  a  little  produced  and  elegantly  pectinated.  The 
maxilla  (fig.  7)  has  the  free  edge  almost  straight ;  two  large  spines  are  implanted  near 
the  upper  extremity,  and  another  large  spine  is  visible  at  a  little  distance  from  the  lower 
end.     The  remaining  spines  are  small,  and  placed  at  some  distance  from  one  another. 

B.  SPECIES  WITH  PERFECTLY  CALCIFIED  VALVES. 
A.  Species  with  a  carina,  a  portion  of  which  projects  freely. 

Scalpettum  trispinosum,  n.  sp.  (PL  VI.  figs.  15,  1G). 

Valves  thirteen  ;  surface  of  the  valves  covered  by  membrane.  Carina  simply  bowed  ; 
umbo  at  the  apex,  the  part  of  the  carina  where  the  apex  is  placed  projects  freely. 
Rostrum  and  sub-carina  present,  sub-rostrum  wTanting.  Upper  latus  triangular,  small ; 
latera  of  the  lower  whorl  two,  small,  triangular. 

This  curious  species  is  represented  by  a  single  adult  specimen  only.  Two  extremely 
small  specimens  of  the  same  species  are  inserted  near  its  base. 

The  capitulum  in  general  shape  resembles  that  of  Scalpettum  vittosum,  Darwin. 
It  consists  of  thirteen  valves — the  sub-rostrum  of  Scalpettum  vittosum  is  not  represented 
in  Scalpettum  trispinosum.  All  the  valves  are  covered  by  a  villous  membrane;  the 
umbones  near  the  apex  are  the  only  naked  parts.  The  scuta,  terga,  and  the  carina  are 
relatively  large  ;  the  upper  latera  and  the  valves  of  the  lower  whorl  are  small,  and  placed 
a  little  apart  from  each  other.  As  in  Scalpettum  vittosum,  all  the  valves  are  added  to 
at  their  inferior  ends. 

The  scutum  is  large,  triangular.  The  apex  projects  distinctly  outwards ;  the 
occludent  margin  is  slightly  hollowed  out ;  the  basal  margin  is  elongated. 

The  tergum  is  large,  flat,  triangular,  in  area  much  surpassing  the  scutum.  The 
occludent  margin  is  straight,  the  scutal  margin  convex,  the  carinal  margin  convex  also. 

The  carina  is  boat-shaped  and  without  a  flat  roof.     The  umbo  is  at  the  apex,  which 
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projects  freely  for  some  distance.     The  sides  of  the  carina  arc  distinctly  developed  in  the 
superior  part,  tapering  towards  the  inferior  extremity. 

The  rostrum  is  short,  triangular,  with  the  apex  recurved  towards  the  opening  -lit 
between  the  two  scuta. 

The  upper  lotus  is  triangular,  and  situated  almost  between  the  rostral  and  carina] 
latera.  Of  these  valves,  and  also  of  the  rostrum  and  the  sub-carina,  the  umbonal  parts  only 
can  be  clearly  distinguished,  the  basal  parts  being  totally  embedded  in  the  membrane. 

The  carina!  lotus  is  a  little  smaller  than  the  upper  hit  us ;  the  rostral  lulus  is  a  little 
smaller  than  the  carina!  latus. 

Finally,  the  sub-carina  almost  equals  in  area  the  rostrum.  Its  apex,  however,  is  no1 
so  distinctly  recurved  as  is  the  case  in  the  rostrum. 

Length  of  the  capitulum  13  mm.,  breadth  in  the  middle  8  mm. 

The  peduncle  is  very  robust,  its  width  almost  equalling  that  of  the  capitulum.  It 
has  a  length  of  6  mm.  and  is  cylindrical,  being  only  slightly  compressed  laterally.  Its 
extremely  small  scales  are  totally  covered  by  membrane,  so  that  not  even  their  summits 
are  visible.  The  hairs  clothing  the  membrane  are  very  short,  and  can  only  be  dis- 
tinguished by  means  of  a  magnifying  lens. 

This  interesting  species  was  taken  at  Station  201,  October  26,  1874  ;  lat.  7°  3'  N., 
long.  121°  48'  E. ;  depth,  82  and  102  fathoms;  bottom,  stones  and  gravel. 

Observations. — Station  201  is  situated  in  the  Philippine  Archipelago,  and  probably 
Scalpelluin  villosum,  Leach,  sp.,  with  which  this  species  is  nearly  related,  is  also  an 
inhabitant  of  the  Malay  Archipelago.  Both  species  come  very  near  to  Pollicipes.  The 
small  number  of  the  valves  and  the  presence  of  complemental  males  made  Darwin  place 
Scalpellum  villosum  by  the  side  of  the  other  species  of  Scalpellum.  Whereas  in  the 
first  mentioned  point  Scalpellum  trispinosum  even  surpasses  Scalpellum  villosivm  (a  sub- 
rostrum  which  is  present  in  Scalpellum  villosum  is  wanting  in  Scalpellum  trispinosum), 
I  was  unable  to  ascertain  the  presence  of  a  complemental  male. 

B.  Species  with  the  carina  angularly  bent. 
Scalpellum  stroemii,  Sars  (PI.  III.  fig.  6  ;  PI.  VII.  figs.  12-14  ;  PI.  Mil.  figs.  1-5). 

Scalpellum  siroemii,  Sars,  Forhandl.  Vidensk.  Selsk.  Christiania  (1858),  1859,  p.  158. 

„  „  Sars,  Vervill,  Amer.  Journ.  Sci.  and  Arts,  ser.  3,  vol.  vii.,  1S74,  pi.  viii.  fig.  7. 

Valves  fourteen,  not  covered  by  membrane.  Carina  distinctly  bent,  with  the  umbo 
at  a  small  distance  from  the  apex;  upper  latus  pentagonal;  valves  of  the  lower  whorl 
much  developed.     Infra-median  latus  oblong-quadrangular. 

In  the  collections  made  during  the  cruise  of  the  Challenger  this  species  is 
represented  by  nineteen  specimens.  Moreover,  Mr.  Murray  sent  me  two  specimens 
dredged  in  the  summer  of  1882  by  1 1.  M.S.  "Triton."     The  description  of  this  3pecies  given 
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by  Prof.  .M.  Sars,  though  nol  very  complete,  is  sufficient  for  its  recognition.  In  general 
appearance  it  much  resembles  Scalpellwm  vulgare,  but  it  may  be  distinguished  at  first 
sighl  by  the  smoothness  "fits  valves. 

The  capitulum  is  robust,  quadrangular;  at  the  base  it  is  a  great  deal  thicker  than  near 

the  upper  extremity,  in  the  middle  of  the  lower  whorl  its  thickness  is  increased  still  more 
by  a  gibbous  lateral  excrescence. 

The  scutum  is  rather  small,  slightly  longer  than  broad;  its  apex  distinctly  projects 

over  the  tergum. 

The  tergum  is  large,  triangular,  with  the  occludent  margin  convex  and  the  apex 
recurved.     The  carina!  margin  is  almost  straight,  the  scutal  margin  also. 

The  carina  is  boat-shaped,  with  the  umbo  at  one-fifth  of  the  length  of  the  valve  from 
the  apex.     The  sides  are  well- developed,  the  roof  in  the  lower  part  is  almost  flat. 

The  upper  lotus  is  of  a  pentagonal  shape,  the  tergal  and  scutal  margins  being  nearly 
equal,  as  also  the  three  other  margins. 

The  rostrum  is  well-developed,  cuneiform,  narrow  at  the  apex,  which  projects 
over  the  edge  of  the  scutum,  and  considerably  increasing  in  width  towards  the 
base. 

The  rostral  latus  is  trapeziform,  the  basal  and  scutal  margins  being  parallel  to  each 
other,  the  first,  however,  being  much  shorter  than  the  second. 

The  infra-median  latus  is  quadrangular,  its  height  slightly  surpasses  its  width. 
The  carinal  latus  has  about  the  same  area  as  the  infra-median  latus.  The  basal 
margin  is  straight,  the  carinal  margin  slightly  hollowed  out  in  its  superior,  and  convex 
in  its  inferior  portion.  The  lateral  margin  is  also  slightly  hollowed  out.  The  umbo 
projects  over  the  hind  margin  of  the  capitulum ;  the  umbones  of  the  two  carinal  latera 
almost  touch  each  other  under  the  middle  of  the  carina. 

Length  of  the  capitulum  of  the  largest  specimen  975  mm.,  breadth  5-5  mm. 
The  peduncle  is  short  (3  mm.),  cylindrical ;  eight  calcareous  scales  form  together  a 
long-itndinal  row,  of  which  there  are  about  nine. 

Mouth. — Labrum  with  the  upper  part  highly  bullate  (PI.  VII.  fig.  12)  and  the 
I  lalpi  elongate  and  very  narrow,  especially  at  the  extremity,  where  they  are  furnished 
with  some  large  bristles.  Mandibles  (fig.  13)  with  three  teeth,  equidistant  from 
one  another;  the  third  tooth  is  sharply  pointed.  The  lower  edge  of  the  mandible 
is  broad  and  truncated,  both  edges  of  the  truncated  part  bearing  three  small  teeth. 
Maxillce  (fig.  14)  rather  narrow,  with  the  spinose  edge  straight;  all  the  spines  are  of  about 
the  same  size,  with  the  exception  of  the  two  uppermost  ones,  which  are  slightly  greater. 
Outer  maxillce  (PI.  VIII.  fig.  5)  rounded;  the  inner  margin  is  sparing!)'  hairy,  the 
summit  very  hairy.  The  (so-called)  olfactory  orifices  are  placed  at  the  extremity  of  a 
tubular  process. 

01'  the  cirri  I  wish  to  point  out  only  that  the  first  pair  (PI.  VII.  fig.  12)  has  very 
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unequal  rami ;  tke  most  anterior  one  is  shorter  and  a  great  deal  thicker  than  the  posterior 
one.     The  former  has  five,  the  latter  six  segments. 

This  species  was  taken  at  Station  49,  May  20,  1873  ;  lat.  43°  3'  N.,  long.  63°  39'  W.  ; 
depth,  83  fathoms;  bottom  temperature.  1°*8  C.  ;  bottom,  gravel,  stones.  Numerous 
specimens.  Station  10,  cruise  of  II.M.S.  "Triton;"  August  24,  1882;  lat,  59°  40' N., 
long.  7°  21'  W. ;  depth,  51G  fathoms.  Bottom,  mud;  bottom  temperature,  8'  C.  Two 
specimens. 

Observations. — This  species  seems  to  be  common  throughout  the  northern  part  of  the 
Atlantic  Ocean.  A  very  interesting  observation  was  made  in  one  of  the  specimens 
dredged  in  August  1882  by  H.M.S.  "Triton."  On  opening  it,  I  found  it  contained  eggs. 
They  were  large  and  not  extremely  numerous.  On  studying  them  with  the  microscope  I 
found  they  had  passed  already  the  Nauplius-stage,  and  had  arrived  at  the  Cypris-s1 
The  exuviae  of  the  Nauplius-larva  still  adhered  to  the  covering  of  the  Cypris,  though  it 
was  not  easy  to  make  out  which  parts  had  developed  from  the  Nauplius-appendages.  I 
figure  an  egg  in  the  Cypris-stage  in  fig.  1  of  PI.  VIII.  The  first  pair  of  Nauplius- 
appendages  changed  into  the  antennas  of  the  Cypris,  but  of  the  two  other  pairs  only  one 
was  visible.  Whether  its  basal  part  has  changed  into  one  of  the  excrescences  which  fill 
up  the  interspace  between  the  antennae  and  the  cirri,  I  cannot  say  with  certainty.  Of  the 
cirri  there  are  six  pairs,  behind  which  a  rudimentary  cirrus  is  still  observed.  They  almost 
seem  to  have  developed  within  that  part  of  the  Nauplius-larva  which,  as  a  distinct 
excrescence,  is  attached  to  the  ventral  side. 

When  complemental  males  are  present  there  is  one  attached  to  the  interior  side  of  the 
scutum.  PI.  VIII.  fig.  4  shows  the  place  it  occupies  (a).  The  chitinous  membrane 
covering  the  valve  on  its  interior  surface  forms  a  little  pouch,  the  opening  of  which  is 
directed  towards  the  occludent  margin  of  the  valve.  In  this  pouch  the  male  is  lodged. 
I  got  two  rather  different  specimens  of  this  male,  and  as  I  think  our  knowledge  is  still 
very  insufficient  in  this  respect,  I  give  figures  of  both  specimens.  Probably  the  male 
figured  in  fig.  2  (PI.  VIII.)  has  not  yet  quite  passed  through  its  metamorphosis.  At 
the  one  extremity  it  is  furnished  with  the  two  small  prehensile  antenna'  (an.),  and  at  the 
other  extremity  a  kind  of  disc  is  observed  with  an  opening  in  it.  The  body  is  very  flat. 
Muscles  are  seen  running  towards  the  antenna?,  and  probably  the  testis  and  the  genital 
duct  are  represented.  In  the  other  stage  (fig.  3)  the  animal  has  grown  more  robust  :  the 
body  is  no  longer  flat,  but  the  size  has  slightly  diminished:  in  the  stage  of  fig.  2  the  size 
is  0'8  mm.,  in  that  of  fig.  3  only  0'6  mm.  The  disc-like  appendage  has  disappeared,  and 
the  two  prehensile  antenna'  are  now  represented  by  a  single  stout  excrescence.  As 
in  the  first  stage,  the  chitinous  membrane  which  covers  the  body  is  rather  thick  :  it  is, 
however,  no  longer  so  distinctly  striated  as  was  the  case  in  the  first  stage.  The  internal 
viscera  are  much  better  to  be  distinguished;  they  are  only  represented  by  the  genital 
apparatus.     This  consists  of  a  glandular  mass,  the  testis  (t.)  and  a  duct,  which  is  much 
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swollen,  and  probably  functions  as  a  receptaculum  seminis  (r.s.).     I  think  I  have  observed 
an  opening  uear  <>.,  but  I  do  not  feel  quite  sure. 

Scalpellum  carinatum,  n.  sp.  (PL  III.  figs.  7,  8). 

Valves  fourteen;  surface  smooth;  valves  separated  by  broad  chitinous  interspaces. 
Carina  bowed,  with  a  flat  roof,  the  apex  of  which,  however,  is  not  the  apex  of  the  valve 
which,  therefore,  is  angularly  bent.  Upper  latus  of  an  irregular  pentagonal  shape.  Infra- 
median  latus  large  and  wine-glass-shaped. 

Tins  species  has  about  the  same  shape  of  carina  as  Scalpellum  japonicum  and 
Scalpellum  recurvirostrvm.  This  form  stands  between  the  carina  with  a  perfectly  flat 
roof  (e.g.,  Scalpellum  robustum),  and  those  with  a  distinct  angularly  bent  carina  (e.g., 
Scalpellum  cuhjarc).  The  species  is  represented  by  two  specimens,  only  one  of  which, 
however,  is  full-grown. 

The  capitulurn  consists  of  fourteen  valves,  and  is  covered  by  a  very  thin,  transparent 
chitinous  membrane.  The  valves  are  separated  by  distinct  interspaces  of  membrane. 
The  capitulurn  is  coloured  dirty  white,  the  interspaces  have  a  yellowish-grey  colour. 

Scutum  elongated,  twice  and  a  half  as  long  as  broad ;  apex  pointed,  basal  margin 
oblique,  forming  a  right  angle  with  the  occludent  margin,  but  passing  with  a  rounded 
angle  into  the  lateral  margin.  This  margin  is  slightly  hollowed  out,  and  is  separated  from 
the  tergal  margin  by  a  not  very  large  rectangular  projection  or  shoulder.  The  occludent 
margin  is  very  convex,  the  tergal  margin  is  short  and  hollowed  out.  The  umbo  is  at  the 
uppermost  point,  where  the  valve  shows  a  distinct  triangular  and  feebly  recurved  projection. 

Tergum  large,  triangular,  flat,  with  the  inferior  part  produced  and  the  apex  much 
recurved.  The  scutal  margin  has  a  small  projection  near  the  occludent  margin,  and  this 
projection  is  placed  behind  the  triangular  projection  at  the  apex  of  the  scutum.  The 
occludent  margin  is  very  much  arched,  the  carina!  margin  is  divided  by  a  small  projection 
near  the  apex  into  a  small  superior  and  a  long  inferior  part,  both  parts  being  concave. 

The  carina  in  the  inferior  part  is  simply  bowed,  with  a  flat  roof,  much  increasing  in 
width  from  the  upper  to  the  lower  end,  and  bordered  on  each  side  by  a  not  very  distinct 
ridge.  The  umbo  is  seated  at  the  top  of  the  flat  roof  and  at  a  small  distance  from  the 
apex  of  the  valve.  The  part  above  the  umbo  is  formed  by  the  upward  prolongation  of  the 
sides  of  the  valve,  which  diminishes  in  size  below,  so  as  to  terminate  in  a  long  point  at 
the  base  of  the  carina. 

The  upper  latus  is  irregularly  pentagonal,  flat  ;  upper  half  acuminate,  lying  between 
the  tergum  and  the  scutum,  the  lower  half  broad.  The  umbo  is  not  at,  but  near,  the 
apex  ;  the  valve  therefore  is  added  to  not  only  downwards  but  also  a  little  round  the  two 
sides  of  the  apex.  These  additions  do  not  take  place  in  the  early  stages  of  growth,  and 
therefore,  they  form  a  depressed  rim. 
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Scutum,  tergum,  and  upper  latus  much  resemble  those  of  Scalpellum  rutilv/m,  Darwin. 
Rostrum  elongated  and  extremely  narrow;  quite  enclosed  between  the  two  rostral 

sides  of  the  rostral  latera. 

Rostral  latera  convex,  with  the  rostral  margin  shorter  than  the  arched  infra-median 
margin,  scutal  margin  slightly  hollowed  out,  basal  margin  passing  over  with  a  rounded 
angle  into  the  infra-median  margin.  Along  the  scutal  margin  a  distinct  ridge  is  observed, 
under  which  the  valve  is  transversely  hollowed  out  ;  a  second  ridge  runs  from  the  apex 
to  the  rounded  infra-median  margin. 

The  infra-median  latus  has  the  form  of  a  wine-glass  with  afoot.  The  umbo  is  seated 
beneath  the  middle,  hence  the  growth  is  for  the  greater  part  upwards ;  the  valve  is  added 
to  also  round  its  rostral  and  carina]  sides. 

The  carin al  latus  has  almost  the  same  shape  as  in  Scalpellum  vulgare;  it  is  large, 
Hat;  the  carina!  margin  is  hollowed  out,  the  basal  margin  passes  over  indistinctly  into 
the  lateral  margin.  The  umbones  of  the  two  valves  almost  touch  each  other  under  the 
middle  of  the  carina,,  and  project  over  the  base  of  the  carina. 

Length  of  the  capitulum  about  16  mm.  ;  of  the  peduncle  about  G  mm. 

The  peduncle  is  nearly  cylindrical,  with  not  very  numerous  scales  at  the  surfaci  . 
These  are  placed  in  about  seven  longitudinal  rows,  each  row  containing  four  to  six  scale.-. 
The  scales  are  distinctly  calcareous,  hence  white,  and  separated  from  each  other  by  rather 
large  intervals. 

This  species  was  taken  at  Station  135,  near  the  Island  of  Tristan  da  Cunha ;  October 
16-18,  1873;  depth,  1000  fathoms;  bottom,  rock,  shells. 

Observations. — No  complemental  male  was  present  in  the  specimen  I  investigated  in  a 
detailed  manner.  The  relations  of  this  species  to  the  other  species  of  the  genus  are  rather 
complex.  The  form  of  the  carina  much  resembles  that  of  Scalpellum  ja/ponicum,  bul  ii 
diners  from  this  species  by  the  valves  being  completely  calcined.  The  roof  of  the  carina 
is  flat  as  in  the  following  section  of  the  genus,  but  it  has  the  umbo  placed  at  a  distance 
from  the  upper  extremity  of  the  valve. 

Scalpellum  rec tt  ret rostrum,  n.  sp.  (PI.  III.  figs.  11,  12;  PI.  VIII.  figs.  9,  10). 

Capitulum  covered  by  membrane.  Valves  fourteen,  separated  by  broad  membranous 
interspaces.  Umbo  of  the  carina  at  a  little  distance  from  the  apex,  hence  the  valve  is 
slightly  angularly  bent.  Upper  latus  trapeziform.  [nfra-median  latus  triangular. 
Peduncle  cylindrical,  with  the  calcareous  scales  scattered  and  at  a  considerable  distance 
from  one  another. 

Three  larger  and  numerous  very  small  and  young  specimens  of  this  species  were  taken 
between  Kerguelen  and  Heard  Islands.  It  is  middle-sized,  and  belongs  to  the  same 
division  of  the  genus  as  Scalpellum  vulgare,  Leach. 
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The  capitulurn  is  robust,  about  twice  as  long  as  broad,  and  not  very  flat.  It  is 
covered  by  a  thin  membrane,  and  the  different  valves  are  separated  by  broad  chitinous 
interspaces.  A  distincl  white  line  divides  these  interspaces  into  two  equal  parts,  and  marks 
the  area  of  the  different  valves.  Of  these  there  are  fourteen.  The  lines  of  growth 
are  uol  distinct. 

The  scutum  is  elongate  quadrangular;  it  is  somewhat  broader  near  its  base  than  in 
the  upper  half.  The  umbo  is  at  the  apex,  which  slightly  projects  outwards,  and  which 
has  a  triangular,  recurved,  and  pointed  form. 

The  tergv/m  is  triangular.  The  occludent  margin  is  much  arched,  hence  the  apex 
is  distinctly  recurved.     The  inferior  part  is  a  little  produced. 

The  carina  is  bowed  and  internally  concave  ;  the  portion  above  the  umbo  is  very  short, 
and  not  more  than  one-sixth  of  the  total  length.  Since  the  roof  is  slightly  convex,  the 
sides  of  the  carina  pass  over  into  the  portion  above  the  umbo. 

The  upper  hit  us  is  trapeziform,  with  the  scutal  margin  slightly  hollowed  out  and  not 
quite  twice  as  long  as  the  carina!  margin.     The  apex  is  sharply  pointed. 

The  rostrum  is  small,  triangular,  wedge-shaped. 

The  rostral  latus  is  convex,  four-sided,  with  the  scutal  and  basal  margins  almost  parallel 
and  slightly  hollowed  out. 

The  infra-median  latus  is  extremely  small,  triangular,  with  the  umbo  at  the  apex. 

The  eariual  latus  is  flat,  four-sided  ;  basal  margin  nearly  straight.  Superior  portion 
of  the  carinal  margin  slightly  hollowed  out,  inferior  portion  short,  lateral  margin 
straight.     The  umbo  is  seated  at  the  base  of  the  carina  and  projects  slightly  outwards. 

Length  of  the  capitulurn  1 3  mm. 

The  peduncle  is  cylindrical,  and  has  a  length  of  7 "5  mm.  Very  small  and  not 
numerous  calcareous  scales  are  scattered  over  its  surface.  At  the  place  of  attachment  the 
foot  of  the  peduncle  grows  wider. 

Mouth. — Mandibles  with  three  teeth,  and  the  inferior  angle  pectinated,  almost  as  in 
Scalp>ellum  intermedium.  Maxilla'  (PI.  VIII.  fig.  9)  with  a  rather  deep  notch  behind 
the  first  four  spines,  and  a  second  less  deep  notch  in  front  of  the  inferior  angle.  The 
second  maxilla?  have  the  so-called  olfactory  orifices  at  the  end  of  long  processes. 

Cirri. — First  pair  with  very  unequal  branches  ;  the  anterior  and  shorter  branch  has 
six  rather  broad  segments,  the  posterior  eight  longer  and  more  slender  segments.  The 
outer  surface  of  the  segments  is  extremely  hairy.  Of  the  other  cirri  nothing  very 
characteristic  has  been  observed. 

The  caudal  appendages  (PI.  VIII.  fig.  10)  are  elongate  and  distinctly  four-jointed ; 
each  segment  bears  two  small  spines  at  the  extremity  ;  the  fourth  is  crowmed  by  a  tuft 
of  about  five  stouter  and  two  smaller  bristles. 

Penis  short,  rudimentary. 

Comple mental  nudes  not  observed. 
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This  species  was  taken  at  Station  1  50,  February  2,  1874 ;  lat.  52"  4'  S.,  long.  71°  22'E. ; 
depth,  150  fathoms;  bottom  temperature,  l°-8  C.  ;  bottom,  rocks. 

Scalprllnm  compwssuni,  n.  sp.  (IM.  III.  figs.   13,  14). 

Capitulum  covered  by  a  thick  chitinous  membrane,  hence  the  limits  of  the  valves  can 
be  only  with  difficulty  made  out.  Valves  thirteen,  rostrum  wanting.  Umbo  of  the  carina 
at  a  short  distance  from  the  apex,  the  valve  therefore  angularly  bent.  Sides  of  the  carina 
extremely  broad.     Upper  latus  pentagonal. 

This  true  deep-sea  species  is  represented  by  a  single  specimen  only.  It  is  a  highly 
characteristic  form,  constituting  almost  a  distinct  division  of  the  genus  by  itself. 

The  capitulum  is  extremely  flat,  compressed,  and  consists  of  thirteen  valves.  An 
extremely  small  rostrum  became  visible  as  the  thick  chitinous  membrane  at  the  foot  of 
the  occludent  margin  of  the  scutum  was  taken  away.  I  think  it  hardly  advisable  to 
consider  it  as  a  fourteenth  valve.  As  the  species  is  represented  by  a  single  specimen 
only,  and  as  I  was  not  permitted  to  sacrifice  it,  I  have  not  isolated  the  different  valves, 
which  would  have  been  the  only  way  to  ascertain  their  form.  It  was  especially  diflicull 
to  make  out  the  valves  of  the  lower  whorl. 

The  scutum  is  not  very  large ;  its  occludent  margin  is  in  length  nearly  twice  the 
breadth  of  the  valve;  the  lateral  margin  is  about  equal  to  the  breadth  of  the  valve.  The 
scutum  is  divided  into  two  triangular  parts  by  a  very  prominent  ridge.  The  umbo  is  at 
the  apex,  which  is  slightly  recurved. 

The  tcrgum  is  triangular,  with  the  occludent  margin  almost  straight,  and  the  carina! 
margin  arched.  The  scutal  margin  is  straight.  The  valve  is  divided  into  two  pails  by  a 
very  prominent  i^idge,  which  is  itself  flat  and  arched,  the  hollow  side  being  turned  towards 
the  carina. 

The  carina  has  a  narrow  roof  and  broad  sides.  Near  its  base  the  roof  is  deeply 
furrowed,  but  this  furrow  disappears  towards  the  upper  extremity,  where  the  roof  is  quite 
flat.  That  part  of  the  carina  which  is  situated  above  and  in  front  of  the  umbo  describes 
an  obtuse  angle  with  the  roof,  and  runs  almost  imperceptibly  into  the  margin  of  the  tergum. 
The  chitinous  membrane  which  covers  the  carina  is  longitudinally  striped. 

The  upper  latus  is  pentagonal ;  the  umbo  is  at  some  distance  from  the  apex. 

The  rostral  latus  in  quadrangular,  the  scuta!  margin  hollowed  out,  the  basal  margin 
short,  the  rostral  margin  slightly  arched. 

The  infra-median  hit  us  is  narrow,  its  umbo  at  a  short  distance  from  the  base.  Beneath 
it  there  is  a  small  triangular  part,  above  it  an  elongated  part.  Perhaps  the  infra-median 
latus  is  much  broader,  especially  towards  the  carina!  latus. 

The  carina/  latus  is  quadrangular,  the  carinal  margin  hollowed  out.  The  umbo  is 
seated  near  the  base,  and  does  not  extend  beyond  the  carina. 
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Length  of  the  capitulum,  31  mm. 

The  'peduncle  is  cylindrical,  narrow,  short  (10  mm.);  the  scales  are  not  calcareous,  but 
vet  their  margins  are  very  distinct.  They  form  eight  longitudinal  rows,  each  containing 
aboul  eighl  scales. 

A  single  specimen  of  this  species  was  taken  at  Station  198,  October  20,  1874  ;  lat. 
2°  55'  X.,  long.  124"  53'  E.  ;  depth,  2150  fathoms;  bottom  temperature,  3°7  C.  ; 
bottom,  red  clay. 

Observations. — I  have  not  been  able  to  investigate  the  structure  of  the  mouth,  of  the 
cirri,  of  the  caudal  appendages,  &c.  With  regard  to  the  complements!  males,  I  found  on 
the  interior  surface  of  the  right-hand  scutum  five  of  them  attached  close  to  the  occludent 
margin.  I  have  figured  one  of  them  (PI.  VIII.  fig.  11).  Their  size  is  1*3  mm.  Their 
form  is  elongate,  having  the  shape  of  a  pear.  The  small  antennae  (an)  are  distinctly  to 
be  observed,  and  consist  of  one  segment  only.  The  body  is  covered  by  a  double  wall, 
the  exterior  one  forming  a  kind  of  mantle.  Its  outer  surface  is  clothed  with  very  small 
bristles,  and  at  one  extremity,  the  more  swollen  one,  the  external  wall  has  an  opening. 
The  only  organ  which  is  well  developed  is  the  testis  (t.),  with  its  receptaculum  seminis  (r.s.). 
The  testis  is  very  large  and  heart-shaped  ;  the  receptaculum  seminis  is  relatively  small, 
and  consists  of  an  oval  sac;  at  one  extremity  it  communicates  with  the  testis,  at  the 
other  with  the  vas  deferens.  I  tried  in  vain  to  distinguish  where  this  duct  opened  ; 
probably  it  is  close  to  the  opening  of  the  mantle. 

The  specimen  of  Scalpellu/m  compressum  contained  eggs.  These  are  not  very 
numerous,  but  relatively  large.     Their  shape  is  oval,  their  length  about  0'8  mm. 

C.  Species  with  the  carina  simply  bowed. 

a.    With  a  sub-carina. 

Scalpellum  mutum,  n.  sp.  (PI.  III.  fig.  19;  PI.  VIII.  fig.  12). 

Surface  of  the  valves  smooth,  not  covered  by  membrane.  Valves  thirteen.  Carina 
simply  1  lowed,  very  short.  Umbo  of  the  carina  at  the  apex.  A  distinct  sub-carina  and  a 
distinct  rostrum  are  present.     Only  two  lateral  valves  of  the  lower  whorl  at  each  side. 

Of  this  extremely  interesting  species  three  specimens  were  taken  at  Station  170.  520 
to  G30  fathoms,  and  one  specimen  at  Station  78,  1000  fathoms. 

The  capitulum  is  flat  and  elongate,  and  consists  of  thirteen  valves.  Besides  the  carina 
and  the  three  pairs  of  upper  latera,  there  are  a  rostrum,  a  sub-carina,  and  two  pairs  of  latera 
of  the  lower  whorl.  Most  of  the  valves  have  an  elongate  and  pointed  shape;  the  umbo 
ol  the  rostrum  projects  outwards.  The  capitulum  is  not  covered  by  membrane ;  near 
the  base,  however,  small  parts  of  a  chitinous  covering  are  still  adhering  to  the  valves, 
fhe  scutum  is  parallelogram-shaped,  and  divided  into  two  triangular  parts  by  a  slightly 
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prominent  ridge.     The  occludenl   margin  is  straight,  and  so  are  the  other  margins,  with 
the  exception  of  the  lateral  margin,  which  is  slightly  convex. 

The  tergum  is  elongate  and  triangular.  The  occludenl  margin  is  slightly  convex,  the 
apex  a  little  recurved;  the  scutal  margin  is  divided  into  two  parts,  describing  together  a 
very  obtuse  angle. 

The  carina  is  short,  simply  bowed;  sides  almost  wanting,  only  slightly  developed  in 
the  superior  part.     There  is  no  flat  roof,  the  valve  being  distinctly  keeled. 

The  upper  latus  is  trapeziform.  The  quadrangular  part  is  enclosed  between  the 
scutum,  the  tergum,  and  the  carina;  the  undermost  and  triangular  pail  betweeD  the 
scutum  and  the  carinal  latus. 

The  rostrum  is  very  large,  much  larger  than  the  rostral  pair  of  latera  ;  it  is  internally 
concave  and  externally  carinated ;  it  is  rhomboid,  with  the  umbo  at  the  apex,  and 
resembles  much  the  same  part  in  Scalpellum  rostratum. 

The  rostral  latus  is  triangular  and  shorter  than  the  rostrum,  which  valve  it  slightly 
overhangs. 

The  carinal  latus  is  quadrangular,  rhomboid.  It  is  divided  into  two  triangular  parts 
by  a  prominent  ridge  running  from  the  apex.  The  area  of  these  valves  almost  equals  thai 
of  the  rostrum,  and  surpasses  that  of  the  rostral  latus. 

The  sub-car  ina  is  triangular  and  rather  small.     The  apex  lies  over  the  base  ofthe  carina. 

Length  ofthe  capitulum,  5"5  mm. 

The  peduncle  is  narrow,  only  slightly  wider  near  the  capitulum,  totally  covered  by 
very  small  scales,  the  free  edges  of  which  are  rounded.  The  rows  formed  by  the  scales 
are  not  very  regular. 

Of  one  of  the  specimens  I  made  a  preparation  of  the  month,  which  I  figure  on  PI.  VIII. 
fig.  12.  The  mouth  is  not  so  bullate  as  in  the  other  species;  its  opening  is  directed 
backwards.  The  oesophagus  is  narrow  but  very  long;  the  supra-cesophageal  ganglion 
is  small  and  situated  close  to  the  cardia.  The  oesophageal  commissure  is  very  long, 
and  the  first  ganglion  of  the  ventral  chord  is  huge,  the  second  a  great  deal  smaller. 

The  first  cirrus  is  elongate,  its  two  branches  are  very  unequal  in  length,  but  they  are 
both  very  slender.  The  longest  branch  has  ten,  the  shortest,  eight  segments.  The 
oviduct  opens  at  the  base  of  this  cirrus;  it  has  a  distinct  swelling  near  its  extremity,  which 
no  doubt  corresponds  to  the  well-known  organ  containing  the  so-called  auditory  sac  in 
Lepas.     Within  this  swelling,  in  the  present  species  also,  a  small  sac  was  observed. 

Caudal  appendages  uniarticulate. 

This  curious  species  was  observed  at  Station  78,  July  10,  1873;  hit.  37°  24'  X.  ; 
long.  25°  13' W.  j  depth,  1000  fathoms;  bottom,  Globigerina  ooze.  Station  170,  July 
14,  1874;  hit.  29°  55' S.,  long.  178°  14'  W.;  depth,  520  fathoms;  bottom  temperature, 
6°  C.  ;  bottom,  rocky.  Lat.  29°  45'  S.,  long.  178°  11'  W.  ;  depth,  630  fathoms  ;  bottom 
temperature,  4°  C.  ;  bottom,  rock}-. 

(ZOOL.  CHAIX.  EXP. — PART  XXV. — 1883.)  Bb  1 1 
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Observations. — This  species  is  one  of  those  which  were  collected  at  Stations  situated 
far  from  one  another.  Whereas  one  Station  is  in  the  Atlantic,  nearthe  Azores,  the  other 
is  in  the  Pacific,  near  the  Kermadec  Islands. 

b.    Without  a  sub-carina. 
(a.)  Species  with  a  rostrum. 

Scalpellum  brevecarinatum,  n.  sp.  (PL  III.  fig.  22). 

Valves  fourteen,  covered  by  a  very  thin  membrane  only.  Carina  very  short,  simply 
bowed,  with  the  umbo  at  the  apex.  Upper  latus  quadrangular.  Valves  of  the  lower 
whorl,  and  especially  the  carinal  latera,  large.     Rostrum  wedge-shaped. 

Of  this  curious  little  deep-sea  species  two  large  and  three  very  small  and  young 
specimens  were  collected.  They  agree  with  Scalpellum  balanoidss  in  the  shortness  of 
the  carina. 

The  capitulum  is  flat,  and  consists  of  fourteen  valves  covered  by  a  very  thin  chitinous 
membrane  ;  in  consequence  of  this  the  white  colour  of  the  valves  has  become  slightly 
yellowish.  The  high  development  of  the  valves  of  the  lower  whorl  is  especially  charac- 
teristic of  this  species. 

The  scutum  is  trapeziform  ;  about  twice  as  long  as  broad.  The  apex  is  slightly 
recurved,  and  projects  over  the  tergum  as  a  small  triangular  part.  The  occludent  margin 
is  arched,  the  lateral  margin  also  ;  the  tergal  margin  behind  the  projecting  triangular 
part  is  straight. 

The  tergum  is  triangular ;  its  occludent  margin  arched  ;  the  apex  is  recurved,  the 
carinal  margin  slightly  arched,  the  scutal  margin  almost  straight.  It  surpasses  the 
scutum  in  area. 

The  carina  is  short,  simply  bowed.'  The  umbo  is  at  the  apex.  The  roof  is  not  quite 
flat,  and  slightly  furrowed  longitudinally.  In  the  uppermost  portion  small  parts  which 
must  be  considered  as  sides  are  visible. 

The  rostrum  is  elongate,  narrow.  The  umbo  is  at  the  upper  extremity,  which  is 
slightly  narrower  than  the  base. 

The  rostral  latus  is  trapeziform.  The  scutal  margin  is  much  longer  than  the  basal 
margin.     The  latter  is  straight,  the  former  slightly  hollowed  out. 

The  infra-median  latus  has  about  the  same  shape  as  the  rostrum.  It  is  slightly 
protuberant  over  the  surface  of  the  other  latera,      Its  umbo  is  at  the  upper  extremity. 

The  carinal  latus  is  very  large  and  of  an  elongate  pentagonal 'shape.  The  lateral 
margin  is  long  and  straight,  the  basal  margin  is  rather  short ;  the  carinal  margin  is  divided 
into  a  superior  portion  which  is  hollowed  out,  and  into  a  rather  long  and  slightly  convex 
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inferior  portion;  the  upper  margin  is  straight.  The  umbo  projects  slightly  over  the  carina. 
The  two  carinal  margins  touch  one  another  over  a  Long  distance  beneath  the  carina. 

Length  of  the  capitulum,  7  mm. 

Peduncle  short,  conical.     Scales  large,  calcareous ;  the  edges  very  prominent.     The] 

are  not  numerous,  and  arc  placed  in  horizontal  rows;  vertically  no  distinct  rows  can  be 
made  out. 

I  opened  one  of  the  specimens,  but  the  animal  had  been  destroyed.  1  opened  a 
second;  it  had  the  animal  still  within  it,  but  its  condition  was  very  poor.  So  I  am 
able  to  give  only  the  following  information. 

The  labrum  is  bullate  ;  its  free  edge  is  furnished  with  a  row  of  small  but  distinct  and 
pointed  teeth ;  the  palpi  are  not  very  elongate,  rather  robust,  furnished  with  hairs  not 
only  at  the  extremity  but  also  at  the  sides.  The  mandibles  have  three  teeth  and  a  very 
short  inferior  angle,  which  is  strongly  pectinated.  The  maxilke  have  the  edge  nearly 
straight ;  only  a  trace  of  a  notch  behind  the  very  broad  upper  spines.  The  outer  nuixil/a 
have  the  bristles  not  divided  into  separate  tufts.  The  so-called  olfactory  orifices  are  not 
placed  on  highly  protuberant  excrescences. 

The  first  pair  of  cirri  has  unequal  branches.  The  most  anterior  one  is  shorter  and 
very  thick,  the  posterior  one  is  much  more  elongate  ;  the  latter  has  seven,  the  former  five 
segments.  A  distinct  interval  separates  the  first  cirrus  from  the  five  posterior  pairs, 
which  are  much  more  elongate. 

The  caudal  appendages  are  uniarticulate. 

I  found  in  one  of  the  specimens  a  small  complemental  male  attached  to  the  interior 
surface  of  each  scutum  near  its  occludent  margin.  They  were  not  in  a  condition  fit  for 
investigation. 

This  species  was  taken  at  two  Stations,  which,  however,  are  close  to  one  another : — 
Station  14G,  December  29,  1873  ;  lat.  46°  46'  S.,  long.  45°  31'  E.;  depth,  1375  fathoms: 
bottom  temperature,  l°-5  C;  bottom,  Globigerina  ooze.  One  specimen.  Station  147. 
December  30,  1873;  lat.  40°  16'  S.,  long.  48°  27'  E.;  depth,  1600  fathoms;  bottom 
temperature,  0°"8  C;  bottom,  Globigerina  ooze.     Three  specimens. 


Scalpellum  parallelogramma,  n.  sp.  (PI.  III.  figs.  15,  16,  and  PI.  IX.  figs.  1-5). 

Surface  of  the  valves  covered  by  yellowish,  chitinous  membrane.  Valves  fourteen. 
Carina  simply  bowed,  massive,  with  the  umbo  at  the  apex  ;  the  flat  roof  is  bordered  on 
each  side  by  a  distinct  ridge,  the  flat  sides  are  at  right  angles  with  the  roof,  which  con- 
siderably increases  in  width  from  the  upper  to  the  lower  end.  Upper  latera  quadrant- 
shaped,  with  the  arched  sidenotched.  Rostrum  wine-glass  shaped.  Peduncle  very  short. 
Males  three. 
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This  is  a  very  characteristic  species,  a  dozen  specimens  of  which  were  collected  by 

the  Challenger. 

The  capitulum  consists  of  fourteen  valves,  and  is  robust;  without  the  carina  it  has 
the  shape  of  a  parallelogram,  hence  the  name  which  I  propose  for  it.  It  has  a  consider- 
able thickness  at  the  lower  end,  but  grows  more  compressed  towards  the  upper  end.  The 
capitulum  is  covered  by  a  strongly  adhering  yellowish  chitinous  membrane.  The  lines  of 
growth  are  not  very  distinct. 

Scutum  more  than  twice  as  long  as  broad,  trapeziform,  the  occludent  and  the  lateral 
margins  being  parallel  to  each  other.  The  umbo  is  situated  at  the  apex,  which  slightly 
projects  over  the  tergum  ;  tergal  margin  slightly  hollowed  out.  At  the  angle  which  the 
tergal  margin  describes  with  the  lateral  margin,  a  small  projection  is  formed.  The  basal 
margin  is  straight. 

Tergum  triangular,  flat,  with  a  short  and  slightly  arched  occludent  margin.  Apex  a 
little  recurved,  basal  angle  pointed.  The  area  covered  by  the  tergum  smaller  than  that 
covered  by  the  scutum. 

Carina  simply  bowed,  with  a  flat  roof,  increasing  considerably  in  breadth  from  the 
upper  to  the  lower  end.  On  each  side  the  roof  is  bordered  by  a  strong  ridge.  Sides  nearly 
at  right  angles  with  the  roof,  of  equal  breadth  over  its  whole  length,  only  growing 
narrower  at  the  lower  extremity. 

Upper  lotus  quadrant-shaped,  with  a  not  very  deep  notch  cut  out  of  the  basal 
margin,  which  notch  receives  the  upper  margin  of  the  carina!  latus. 

Rostrum  minute,  hour-glass  shaped,  the  upper  part  being  quadrangular,  the  lower  being 
elongated-triangular;  inserted  like  a  wedge  between  the  umbones  of  the  rostral  latera, 
so  as  to  be  easily  overlooked. 

Rostral  latus  quadrangular,  the  basal  margin  with  a  projecting  ridge  and  slightly  rounded. 
Infra-median  latus  triangular  and  large.     The  under  part  on  both  sides  is  furnished 
with  a  kind  of  ala  ;  the  middle  and  under  part  formed  by  the  inferior  angle  of  the  tri- 
angle projects  considerably  beyond  the  surface  of  the  capitulum. 

Carinal  latus  elongated,  appears  as  if  formed  of  two  valves  united  together,  both  of  a 
triangular  shape  with  slightly  curved  sides.     The  umbo  of  the  carinal  latus  projects  very 
much  beyond  the  line  of  the  carina  and  also  beyond  the  surface  of  the  capitulum. 
Length  of  the  capitulum,  about  21  mm. 

Peduncle  short  (4  mm.  in  a  specimen  of  21  mm.),  cylindrical,  of  the  same  width  over 
its  whole  length,  almost  entirely  smooth,  at  least  not  furnished  with  calcareous  scales  as  in 
the  other  species. 

Mouth. — Labrum  with  the  upper  and  anterior  part  very  bullate.  Palpi  small,  almost 
triangular,  not  very  slender.  Mandibles  (PI.  IX.  fig.  1)  with  three  teeth,  the  second  and 
third  smaller  than  the  first.  Inferior  angle  broad,  pectinated.  Maxillce  (PL  IX.  fig.  2) 
with  a  very  deep  notch  behind  the  upper  great  spines,  and  about  seven  pairs  of  rather 
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equal  spines  at  the  nearly  straight  inferior  portion  of  the  free  edge.  Outer  maxilla- 
(PI.  IX.  fig.  3)  with  the  bristles  spread  over  the  whole  surface;  one  tuft,  however,  may 
be  distinguished  near  the  base  on  the  anterior  margin.  The  maxilla  has  a  large  rounded 
swelling  directed  forward,  and  a  second  smaller  one  at  the  hark  above  the  protuberances 
which  bear  the  olfactory  orifices  (?)  at  their  extremity. 

The  first  pair  of  cirri  has  very  unequal  rami.  The  most  anterior  one  has  eight  verj 
broad  segments,  the  posterior  ramus  has  ten  much  more  elongate  segments.  The  surface 
of  the  segments  is  thickly  clothed  with  very  slender  spines.  At  the  base  of  the  first 
cirrus  the  opening  of  the  oviduct  (PI.  IX.  fig.  4,  g.o.)  is  seen.  It  is  placed  below  a  small 
cover,  of  which  it  forms  the  hinder  edge.  The  oviduct  itself  forms  a  swelling  at  the  ex- 
tremity, and  a  second  even  more  prominent  one  a  little  before  the  extremity.  This  latter 
swelling  (PI.  IX.  fig.  5)  contains  a  rounded  bag,  which  no  doubt  corresponds  to  the 
auditory  sac,  as  Darwin  calls  it,  which  in  Lepas  has  the  form  of  a  little  shoe. 

The  caudal  appendages  are  elongate  and  multiarticulate.  Those  of  the  specimen-  I 
investigated  were  composed  of  seven  segments. 

Eo-o's  large,  0'75  mm.  in  length,  oval.  The  number  of  ee;gs  contained  in  a  specimen 
is  not  very  large. 

This  species  was  taken  at  Station  320,  February  14,  187G  ;  hit.  37°  17'  S.,  long.  53° 
52'  W.;  depth,  600  fathoms;  bottom  temperature,  2°"7  C;  bottom,  hard  ground. 

Observations. — This  beautiful  species  is  an  inhabitant  of  the  southern  Atlantic  Ocean. 
It  lives  attached  to  a  coral  of  the  genus  Dendrophyllifr.  When  complemental  males  are 
present,  they  are  found  in  a  considerable  number  (five  or  six)  at  the  ordinary  place.  In 
shape  the  complemental  male  much  resembles  that  of  Scalpellwm  compressum.  However, 
it  is  different,  in  as  far  as  it  is  enclosed  in  a  very  tough,  horny  membrane,  the  mantle  with 
the  microscopic  spines  being  found  under  this  membrane. 


Scalpellum  album,  n.  sp.  (PI.  III.  figs.  20,  21). 

Valves  fourteen,  wdiite,  smooth,  interspaces  between  the  valves  broad.  Carina  simply 
bowed,  with  the  umbo  at  the  apex.  Rostrum  oval,  rather  large.  Upper  latus  quad- 
rangular, narrow. 

This  slender  deep-sea  species  is  represented  by  two  specimens,  the  one  probably  full- 
grown,  the  other  a  great  deal  smaller  and  still  young. 

The  capitulum  is  elongate,  slender.  At  its  base  it  has  the  same  breadth  as  the 
peduncle,  and  it  reaches  its  greatest  width  near  the  middle  of  the  carina.  The  surface  of 
the  valves  is  smooth,  only  here  and  there  chitinous  fibres  adhering  to  it.  When  studied 
with  the  microscope,  the  beautiful  striation  of  the  valves  distinctly  appears.  The  dif- 
ferent   valves,  and    especially   the   scutum,   upper  latus,  and    carina,  are    separated    by 
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broad  chitinous  interspaces,  which  give  the  animal  a  very  characteristic  appearance. 
The  capitulum  consists  of  fourteen  valves;  there  is  a  distinct  rostrum,  but  no  sub- 
carina. 

The  scutum  is  elongate,  very  narrow,  especially  towards  its  upper  extremity,  hence 
almost  triangular.  The  occludent  margin  is  straight,  the  lateral  margin  also;  the  latter 
passes  with  a  very  obtuse  angle  into  the  short  tergal  margin.  The  basal  margin  is  short. 
The  umbo  is  at  the  apex,  which  projects  considerably  over  the  tergum. 

The  tergum  is  triangular,  not  very  large,  rather  slender,  obtusely  pointed  at  the  under 
extremity. 

The  carina  is  well  developed,  simply  bowed,  with  the  umbo  at  the  apex.  The  apex 
reaches  as  far  as  half  the  length  of  the  carinal  margin  of  the  tergum.  The  carina  has  no 
flat  roof,  being  distinctly  carinated ;  laterally  it  is  regularly  bowed,  so  as  to  show  a 
semicircular  line  on  section. 

The  upper  latus  is  quadrangular  and  elongate.  Its  scutal  margin  is  hollowed  out, 
its  tergal  margin  is  short  and  straight ;  its  carina!  margin  is  straight  also.  The  under- 
most part  of  the  valve,  which  penetrates  between  the  infra-median  and  the  carinal  latera, 
is  a  great  deal  narrower  than  the  upper  part. 

The  rostrum  is  relatively  large,  and  has  an  oval  shape.  It  is  covered  on  either  side 
by  the  free  edges  of  the  rostral  latera,  which  touch  each  other  in  a  single  point  beneath 
the  occludent  margins  of  the  two  scuta. 

The  rostral  latus  is  quadrangular,  with  the  rostral  margin  arched,  and  the  scutal 
margin  straight  and  a' great  deal  longer  than  the  ba3al  margin;  the  lateral  margin  is 
large  and  slightly  hollowed  out. 

The  infra-median  latus  is  elongate,  triangular,  with  the  umbo  at  the  apex.  The 
valve  is  distinctly  protuberant  beyond  the  surface  of  the  two  adjoining  latera. 

The  carinal  latus  is  relatively  large,  and  has  the  umbo  at  the  apex.  Its  carinal 
margin  is  distinctly  arched,  its  upper  margin  hollowed  out.  The  lateral  margin  is  straight, 
and  so  is  the  basal  margin.  A  Aery  prominent  ridge  divides  the  valve  into  two  triangular 
parts.  The  apex  is  considerably  curved  to  the  front,  so  as  to  touch  the  carinal-basal 
angle  of  the  upper  latus. 

Length  of  the  capituluni,  13  mm. 

The  'peduncle  is  conical,  being  a  great  deal  narrower  near  its  attachment  than  near 
the  capituluni ;  with  the  valves  of  the  lower  whorl  the  peduncle  forms  a  kind  of  calyx  for 
the  reception  of  the  other  valves.  The  peduncle  is  covered  by  calcareous  scales  placed 
in  six  longitudinal  rows,  each  containing  about  seventeen  scales.  The  peduncle  with  its 
rows  of  scales  has  undergone  a  slight  torsion. 

Of  this  species  I  have  not  studied  the  structure  of  the  animal  enclosed  within  the 
capituluni;  nor  have  1  been  fortunate  enough  to  observe  a  complemental  male  at  the 
place  it  ordinarily  occupies. 
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This  species  was  dredged  at  Station  214,   February  10,  1875;  lat.  4°  33' N.,  long. 

127°  6' E.;  depth,  500  fathoms ;  bottom  temperature,  5° '3  C;  bottom,  Globigerina  ooze. 

Observations. — This  specie*  from  the  Malay  Archipelago,  oil'  Meangis  Islands,  is  easily 

to  lie  recognised,  as  well  by  the  form  of  the  capitulum  as  a  whole,  as  by  the  shape  of  the 
different  valves. 

Scalpellum  africanum,  n.  sp.  (PI.  VI.  fig.  14). 

Valves  fourteen,  not  separate!  by  chitinous  interspaces,  covered  by  very  thin  membrane, 
which  bears  very  minute  hairs.  Carina  simply  bowed,  with  the  umbo  at  the  apex; 
slmrt,  very  broad  near  its  inferior  extremity.  Upper  latua  quadrangular.  Rostrum  oval. 
Peduncle  very  short. 

Of  this  species  one  probably  full-grown  and  two  or  three  small  specimens  were 
collected. 

The  capitulum  is  not  very  elongate,  it  is  very  thick  and  rather  swollen  between  the 
valves  of  the  lower  whorl,  flat  again  near  the  upper  extremity.  The  length  of  the  capitulum 
slightly  surpasses  once  and  a  half  its  breadth.  The  surface  of  the  capitulum  is  covered 
by  a  very  thin  membrane,  which  is  thickly  clothed  with  very  minute  hairs.  The  lines  of 
growth  of  the  different  valves  are  distinctly  visible  under  this  membrane,  and  this  applies 
especially  to  the  tergum  and  the  valves  of  the  lower  whorl. 

The  scutum  is  trapeziform,  with  the  umbo  at  the  apex.  The  latter  is  slightly  recurved 
and  projects  over  the  tergum.  The  occludent  margin  is  arched,  the  basal  and  lateral 
margins  are  straight ;  the  length  of  the  valve  is  not  quite  once  and  a  half  its  breadth. 

The  tergum  is  triangular,  with  the  apex  slightly  recurved.  The  occludent  margin  is 
arched,  the  scutal  margin  straight,  the  carina!  margin  hollowed  out  at  its  upper  half  and 
arched  at  the  lower  extremity. 

The  carina  is  boat-shaped,  not  so  deep,  however,  in  the  lower  as  in  the  upper 
half.  It  is  very  short,  and  has  the  umbo  at  the  apex.  It  is  rather  broad  a  little  above 
its  base,  and  from  this  broadest  part  a  short  triangular  portion  penetrates  downwards 
between  the  two  carinal  latera.  The  sides  of  the  carina  are  only  little  developed,  they 
are  placed  as  narrow  semi-lunar  strips  near  the  tergum. 

The  upper  latus  is  quadrangular;  its  tergal,  scutal,  and  basal  margins  differ  only 
slightly  in  length  ;  its  carinal  margin,  on  the  contrary,  is  a  great  deal  shorter. 

The  rostrum  is  distinct  and  not  very  small.  It  is  oval,  and  its  free  edges  are  covered 
by  the  rostral  latera. 

The  rostral  latus  is  small  and  almost  triangular  by  the  shortness  of  the  basal  margin. 
The  scutal  margin  is  the  longest ;  it  is  distinctly  concave,  and  the  whole  valve  is  bowed. 

The  infrctr-median  latus  is  triangular,  with  the  basal  margin  broad,  and  the  umbo  at 
the  apex 
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The  carinal  lotus,  is  large  and  nearly  pentagonal.  Three  of  the  margins  are  of  about 
the  same  length  ;  l  he  basal  margin  describes  a  very  obtuse  angle  with  the  lateral  margin  ; 
the  lateral  margin  forms  nearly  a  right  angle  with  the  upper  margin  ;  the  carinal  margin  is 
twice  as  long  as  one  of  the  other  margins;  it  is  divided  into  two  portions,  the  superior 
one  is  slightly  hollowed  out,  the  inferior  one  is  slightly  arched,  and  meets  that  of  the  valve 
of  the  other  side  at  its  under  extremity.  The  umbo  is  placed  at  the  angle  which  the 
two  portions  of  the  carinal  margin  describe  together. 

Length  of  the  capitulum  of  the  largest  specimen  not  quite  7  mm. 

Peduncle  very  short,  totally  covered  by  calcareous  scales.  These  have  very  promi- 
nent edges,  and  are  placed  in  eight  longitudinal  rows,  each  of  them  consisting  of  only 
five  scales. 

This  species  was  taken  October  17,  1873,  off  Nightingale  Island,  at  a  depth  of  100 
fathoms  (Station  135,  Island  of  Tristan  da  Cunha ;  bottom,  rock,  shells). 


Scalpellum  hirsutum,  n.  sp.  (PI.  IV.  fig.  19). 

Valves  fourteen,  covered  by  membrane,  clothed  with  very  long  hairs.  Carina  simply 
bowed,  umbo  at  the  apex,  roof  Hat.  Valves  of  the  lower  whorl  small.  Upper  latus 
triangular.  Eostrum  represented  by  a  very  narrow  stripe  which  is  distinctly  visible  at 
the  surface. 

This  small  species  is  represented  by  a  single  specimen  only. 

The  capitulum  is  characterised  by  the  long  hairs  which  clothe  the  membrane  covering 
the  valves.  The  valves  of  the  lower  whorl  are  rather  small,  the  other  valves — and  es- 
pecially the  scutum  and  the  tergum — are  elongate,  with  produced  apices. 

The  scutum  is  elongate,  convex;  more  than  twice  as  long  as  broad,  with  the  upper 
part  produced  and  pointed.  The  pointed  extremity  is  slightly  protuberant  beyond  the 
occludent  margin  of  the  tergum. 

The  tergum  is  large,  elongate  rhomboid.  The  umbo  is  at  the  apex,  which  is  con- 
siderably produced. 

The  carina  is  simply  bowed,  and  has  a  Hat  roof,  much  increasing  in  width  from  the 
upper  to  the  lower  extremity.     Its  sides  are  not  much  developed. 

The  upper  latus  is  almost  triangular,  with  the  carinal-basal  margin  arched.  The 
apex  is  slightly  produced  and  is  totally  enclosed  between  the  scutum  and  tergum. 

The  rest  rum  is  small,  linear-shaped  ;  enclosed  between  the  rostral  margins  of  the 
rostral  latera. 

The  rostral  latus  is  quadrangular,  basal  and  scutal  margins  parallel. 

The  infra-median  latus  is  triangular;  umbo  at  the  upper  extremity. 

The  carinal  hit  us  is  of  an  irregular  shape,  with  the  umbo  near  the  upper  extremity. 
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Carinal  margin  arched,  upper  margin  irregularly  hollowed  out ;  lateral  and  basal  mai  _ 
straight  and  almost  of  the  same  length. 

Length  of  the  eapitulum,  G  mm, 

The  peduncle  is  short  (about  2  nun.).  The  scales  are  placed  in  longitudinal  rows,  and 
slightly  prominent. 

I  have  not  been  able  to  study  the  animal  contained  in  the  eapitulum,  nor  have  I 
observed  the  complemental  male  of  this  species. 

This  species  was  taken  at  Station  19G,  October  13,  1874;  hit,  0°  48'  S.,  long.  120'  58' 
E.;  depth,  825  fathoms;  bottom  temperature,  2°"4  C;  bottom,  rink. 

Observations. — This  is  one  of  the  cases  in  which  it  must  seem  rather  hazardous  to 
propose  a  new  species  for  a  single  specimen.  However,  I  think  it  will  prove  possible  to 
recognise  the  form  by  the  aid  of  the  figure  and  of  the  description. 

Scalpellum  nymphocola,  n.  sp.  (PI.  III.  fig.  23  ;  PI.  IX.  fig.  G). 

Valves  fourteen,  smooth,  covered  by  very  thin  membrane.  Carina  simply  bowed,  with 
the  umbo  at  the  apex.  Rostrum  visible  at  the  surface.  Upper  latus  pentagonal. 
Infra-median  latus  quadrangular.       Peduncle  almost  as  long  as  the  eapitulum. 

Numerous  specimens  of  this  species  were  taken  in  1880,  by  II. M.  hired  ship 
"  Knight  Errant,"  They  are  also  richly  represented  in  the  collections  made  during 
the  cruise  of  II.M.S.  "Triton."  In  both  cases  they  were  found  attached  to  the  legs  of 
Nymphon  robustum,  Bell,  a  stout  Pycnogonid  which  is  common  in  the  cold  water  area  of 
the  Faroe  Channel,  and  also  in  higher  northern  latitudes.  In  the  Faroe  Channel  it 
is  a  common  occurrence  to  observe  the  parasite  on  the  legs  of  this  Pycnogonid,  whereas 
on  the  legs  of  true  Arctic  specimens  the  Scalpellum  (hitherto  at  least  and  as  far  as  my 
knowledge  goes)  has  never  been  observed. 

Capitulum  thick,  robust,  oval  shaped,  the  tergum  slightly  produced.  Valves  fourteen  ; 
covered  by  very  thin  membrane,  and  not  presenting  distinct  lines  of  growth.  Valves 
separated  by  distinct  and  rather  broad  chitinous  interspaces.  Scutum  and  upper  latus 
short  and  broad,  valves  of  the  lower  whorl  rather  large. 

Scutum  quadrangular,  not  quite  once  and  a  half  as  long  as  broad,  convex.  Umbo  at 
the  apex,  which  projects  over  the  tergum. 

Tergum  triangular,  occludent  margin  arched  and  a  great  deal  shorter  than  the  scutal 
margin. 

Carina  simply  bowed,  with  the  roof  fiat  and  the  umbo  situated  at  the  apex.  The 
sides  of  the  valve  are  well  developed,  and  only  slightly  broader  near  the  upper  extremity 
of  the  valve. 

Upper  latus  pentagonal;  in  full-grown  specimens  the  tergal  margin  makes  a  right 
angle  with  the  scutal  and  also  with  the  carinal  margin. 
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Rostrum  narrow,  linear,  short;  laterally  it  is  slightly  covered  by  the  edges  of  the 
rostra]  latus. 

Rostral   latus   with  the  umbo   slightly  protuberant,    of  an  irregular   quadrangular 

shape. 

Infra-median  latus  stout,  almost  as  broad  as  it  is  high,  pentagonal. 

Carinul  A itn*  of  an  irregular  shape.  Umbo  at  one-third  of  the  height  of  the  valve 
from  the  base,  slightly  protuberant,  Superior  part  of  the  carinal  margin  hollowed  out, 
lateral  margin  long  and  at  a  right  angle  with  the  basal  margin. 

Length  of  the  capitulum,  7£  mm. 

Peduncle  cylindrical,  almost  G  mm.  long,  slightly  thicker  towards  the  upper  extremity. 
The  scales  at  considerable  distances  from  one  another  placed  in  longitudinal  rows.  A 
full-grown  specimen  shows  about  seven  of  these  rows,  each  containing  about  nine  scales. 
Each  scale  is  straight  near  its  attachment,  and  has  a  rounded  free  edge. 

Mouth. — The  anterior  part  of  the  labrum  forms  an  overhanging  projection;  the  palpi 
are  small,  short,  triangular,  with  a  tuft  of  spines  at  the  extremity.  The  mandibles  have 
three  teeth,  the  first  and  the  second  are  separated  by  a  very  deep  notch ;  the  inferior 
angle  is  broad  and  strongly  pectinated.  The  maxillce  show  a  not  very  deep  notch 
behind  the  three  upper  spines,  two  of  which  are  greater ;  the  portion  behind  the  notch 
has  the  edge  nearly  straight,  and  is  furnished  with  five  or  six  pairs  of  not  very  unequal 
spines.  The  outer  maxilhe  have  the  so-called  olfactory  orifices  placed  at  the  end  of 
highly  protuberant  stalks. 

The  cirri  in  this  species  are  relatively  short ;  the  first  pair  shows  unequal  rami ;  the 
shortest  one  has  six  segments,  the  longer  ramus  eio;ht  segments.  Those  of  the  former  are 
slightly  thicker  than  those  of  the  other  ramus.  The  segments  of  both  rami  are  very 
thickly  clothed  with  very  long  spines  ;  the  shortest  ramus,  moreover,  shows  a  very  thick 
spine  on  the  outer  side  of  the  upper  edge  of  the  third  and  fourth  segments,  and  two  of 
these  stronger  spines  near  the  upper  edge  of  the  fifth  segment,  and  three  at  the  extremity 
of  the  last  segment. 

The  caudal  appendages  are  small,  uniarticulate. 

The  eggs  are  relatively  large  and  not  very  numerous. 

Convplemental  males  (PI.  IX.  fig.  6)  one  on  each  side/placed  in  a  pouch  formed  by  the 
membrane  which  covers  the  scutum  interiorly.  Its  attachment  and  form  is  much  like 
that  of  Scalpellum  stroemii.  The  little  body  itself  is  covered  by  a  very  thin  chitinous 
membrane,  which  is  delicately  striated.  Of  the  inward  parts  almost  nothing  has  remained 
except  the  testis  and  the  receptaculum  seminis.  I  could  trace  also — though  not  very 
distinctly — the  course  of  the  vas  deferens,  but  I  failed  to  distinguish  the  place  where  it 
opens. 

Of  this  species  great  numbers  were  taken  : — Cruise  of  the  "  Knight  Errant." — Station 
8,  August   17,  1880;  lat.   GO0  3'  K,  long.   5°   51'  W.;  depth,   540  fathoms;  cold  area. 
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Cruise  of  H.M.S.  "Triton."— Station  8,  August  22,  18S2;  lat,  G0C  18' K,  lung.  G  1 :/  W.j 
depth,  G40  fathoms;  bottom,  mud;  temperature,— 10,1  C.  Station  9,  August  2:3,  1882; 
lat.  G0°  5'  K,  long.  G°  21'  W.,  depth,  GOS  fathoms  ;  bottom,  mud  ;  temperature,— 1"-1  <'. 

Observations. — In  both  cases  the  specimens  were  found  attached  to  the  legs  of 
Nym/phon  robustum,  Bell.  However,  we  must  not  consider  them  as  parasites  of  this 
species  ;  the  slowly  moving  legs  of  the  Pycnogonid  arc  for  the  Cirriped  what  branches  of 
Bryozoa,  Corals,  &c,  are  for  other  species  of  Scalpellum. 

This  species  comes  very  near  to  Scalpellum  angustum,  G.  0.  Sars.  However,  it  is 
different  in  the  shortness  of  the  rostrum,  which  is  covered  on  both  sides  by  the  rostral 
latera,  and  also  in  the  form  of  the  scales  of  the  peduncle,  which  are  placed  at  considerable 
distances  from  one  another,  and  do  not  cover  each  other  as  roof-tiles  do  ("  squamis  sat 
magnis,  niveis,  vix  imbricatis  tectus,"  G.  0.  Sars;  see  also  the  figure  of  Heller,  loc.  <//.. 
Taf.  iv.  figs.  13,  14).  The  shape  of  the  valves  of  the  lower  whorl  is  also  different  from 
those  as  figured  by  Heller.  From  Scalpellum  striolatum,  G.  0.  Sars,  and  Scalpellum 
carnation,  G.  0.  Sars,  it  is  easily  distinguished  by  the  elongate  form  of  the  capitulum 
and  the  peduncle,  and  also  by  the  shape  of  the  infra-median  latus. 


Scalpellum  rubrum,  n.  sp.  (PI.  IV.  fig.  IS). 

Valves  fourteen,  smooth,  beautifully  white  and  red  coloured.  Carina  simply  and 
stronglv  bowed,  with  a  slightly  convex  roof  and  with  the  umbo  at  the  apex.  Rostrum 
triangular,  distinct.  Upper  latus  quadrangular,  large.  Valves  of  the  lower  whorl  small. 
Infra-median  latus  triangular.     Peduncle  with  very  prominent  ridges. 

This  very  small  species  is  represented  by  a  single  specimen. 

The  capitulum  is  flat,  rather  broad,  and  consists  of  fourteen  valves.  These  are  not 
covered  by  distinct  membrane  ;  those  of  the  lower  whorl  are  small,  those  of  the  upper 
part  comparatively  large. 

The  scutum  has  much  the  ordinary  shape.  Its  occludent  margin  is  arched,  and  forms 
with  the  tergal  margin  a  triangular  portion  which  projects  over  the  tergum. 

The  tergum  surpasses  the  scutum  in  area.  Its  carinal  margin  is  much  arched,  it> 
occludent  margin  almost  straight. 

The  carina  is  well-developed,  simply  and  rather  strongly  bowed  ;  the  roof  is  not  quite 
Hat,  but  laterally  slightly  convex.  The  sides  are  only  slightly  developed  in  the  uppermosl 
part. 

The  upper  latus  is  quadrangular;  the  angle  at  the  apex  between  the  scutal  and 
tergal  margins  distinctly  projects  over  the  scutum. 

The    rostrum    is  small,   yet  distinct.      It   has    a   triangular   shape,    its    base    bi 
directed  towards  the  peduncle. 
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The  rostral  lotus  is  very  low,  quadrangular,  the  scuta!  margin  nearly  parallel  to  the 
basal  margin. 

The  infra-median  latus  is  small,  triangular,  and  has  the  umbo  at  the  apex. 

The  carinal  latus  is  larger  than  the  other  latera  of  the  lower  whorl.  Its  carinal 
margin  is  arched,  its  upper  margin  hollowed  out.  Where  the  two  margins  meet,  the  umbo 
is  situated  ;  it  is  distinctly  curved  to  the  front.  The  lateral  and  basal  margins  are 
almost  of  the  same  length. 

Length  of  the  capitulum,  about  5  mm. 

Tin'  peduncle  is  about  one-third  the  length  of  the  capitulum,  cylindrical;  furnished 
with  four  longitudinal  rows  of  very  prominent  scales,  each  row  containing  about  five  of 
these  scales. 

This  species  was  taken  at  Station  204,  November  2,  1874  ;  lat.  12°  43'  N.,  long.  122° 
10'  E.;  depth,  100  fathoms  and  115  fathoms;  bottom,  mud  (near  Luzon). 

Observations. — The  circumstance  that  only  a  single  specimen  of  this  species  has  been 
obtained  makes  it  impossible  to  enter  into  details  as  to  the  structure  of  its  mouth,  cirri, 
kc.     A  complemental  male  was  not  present. 

Scalpellum  truncation,  n.  sp.  (PL  V.  fig.  13). 

Surface  of  the  valves  naked,  with  very  prominent  ridges  ;  valves  fourteen,  closely 
locked  together.  Carina  simply  and  feebly  bowed,  with  the  umbo  at  the  apex,  and  with 
the  roof  flat,  much  increasing  in  width  from  the  upper  to  the  lower  extremity,  bordered 
on  each  side  by  a  very  prominent  ridge.  Rostrum  hardly  visible.  Tergum  truncated. 
Upper  latus  trapeziform. 

This  species  is  represented  by  a  single  specimen.  Its  shape  is  a  very  characteristic  one, 
on  account  of  the  truncated  form  of  the  tergum,  the  occludent  margin  of  which  describes 
an  angle  with  the  occludent  margin  of  the  scutum. 

Capitulum  very  flat,  consisting  of  fourteen  valves.  Valves  entirely  naked,  with  very 
distinct  ridges  and  furrows  over  the  surface ;  capitulum  not  very  elongate,  and  having  its 
greatest  breadth  about  the  scutal  angle  of  the  tergum. 

Scutum  with  the  umbo  at  the  apex,  which  projects  over  the  tergum;  occludent  margin 
almost  entirely  straight ;  basal  margin  short,  at  a  right  angle  with  the  occludent  margin  ; 
lateral  margin  convex ;  tergal  margin  slightly  hollowed  out.  Valve  divided  into  two 
triangular  parts  by  a  rather  prominent  ridge,  which  runs  from  the  apex  to  the 
basal-lateral  angle. 

Tergum  triangular  ;  the  occludent  and  scutal  margins  describe  an  angle  of  90°.  The 
scutal  margin  slightly  undulating,  the  true  scutal  part  being  convex,  the  other  hollowed 
out  The  carinal  margin  is  arched.  The  umbo  is  at  the  apex,  where  the  occludent  and 
carinal  margins  describe  a  rather  obtuse  angle. 


REPORT   ON  THE   CIRRIPEDIA.  93 

Carina  simply,  though  slightly,  bowed.  Roof  flat,  bordered  by  very  prominent  ridges, 
and  increasing  considerably  in  width  from  the  upper  to  the  lower  extremity.  Sides  not 
very  much  developed,  though  slightly  broader  in  the  upper  part  of  the  valve. 

Upper  latus  trapeziform,  with  the  carina!  margin  straight  and  short,  the  scutal  margin 
rather  long  and  hollowed  out,  the  tergal  margin  straight.  The  umbo  is  at  the  apex,  which 
projects  over  the  scutum.     The  scutal-basal  angle  is  slightly  truncated. 

Rostrum  extremely  narrow,  slightly  increasing  in  width  mar  the  beginning  of  the 
occludent  margin  of  the  scutum. 

Rostral  latus  quadrangular,  with  the  scutal  and  basal  margins  parallel  to  each  other, 
divided  into  two  triangular  parts  by  a  ridge  running  from  the  umbo  to  the  basal-lateral 
angle.      Umbo  slightly  projecting  over  the  occludent  margin  of  the  scutum. 

Infra-median  latus  triangular,  not  very  elongate,  with  the  umbo  at  the  apex,  which 
is  a  little  curved  forward. 

Carinal  latus  of  a  very  irregular  shape ;  a  large  triangular  part  is  enclosed  between 
the  carina  and  the  basal  margin  of  the  upper  latus ;  the  other  part  is  quadrangular,  with 
the  umbo  seated  at  the  base  of  the  carina,  and  slightly  projecting  over  the  hinder  margin  of 
the  eapitulum. 

Length  of  the  eapitulum,  10 '5  mm. 

Peduncle  short  and  cylindrical  ;  about  one-fourth  the  length  of  the  eapitulum.  The 
scales  are  not  very  numerous  nor  very  prominent.  They  do  not  form  very  regular  rows, 
though  three  or  four  are  placed  longitudinally. 

This  beautiful  deep-sea  species  was  taken  at  Station  184,  August  29,  1874  ;  lat.  12c 
8'  S.,  long.  145°  10'  E.  ;  depth,  1400  fathoms ;  bottom  temperature,  l°-8  C.  ;  bottom,  grey 
ooze. 

Observations. — As  only  a  single  specimen  of  this  species  has  been  collected,  my  descrip- 
tion is  limited  to  the  form  of  the  eapitulum  and  its  valves.  I  do  not  doubt  but  that  it 
will  be  possible  to  recognise  the  species  with  the  aid  of  that  description  and  of  the  figure. 


Scalpellum  elongatum,  n.  sp.  (PI.  IV.  figs.  8,  9). 

Surface  of  the  valves  in  full-grown  specimens  not  covered  by  membrane,  distinctly 
striated.  Valves  thirteen,  or  fourteen  when  the  hardly  visible  rostrum  is  counted  also. 
Carina  simply  bowed,  with  a  flat  roof  deeply  furrowed  longitudinally,  and  with  sides  at 
right  angles  with  the  roof  and  well  developed.  Umbo  of  the  carina  at  the  apex.  Upper 
latus  quadrilateral,  with  straight  sides.  Lower  whorl  of  the  valves  highly  developed. 
Peduncle  very  short.     Males  numerous. 

This  is  a  beautiful  species  with  a  very  Hat  eapitulum.  Its  length  is  partly  the 
consequence  of  the  great  development  of  the  valves  of  the  lower  whorl.      It  is  repre- 
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sented  by  a  single  full-grown  specimen  only.     Though  with  hesitation,  I  refer  also  to  it 
three  other  specimens  taken  at  two  different  Stations. 

The  capitulum  consists  of  thirteen  valves.  Between  the  two  rostral  sides  of  the 
rostral  latera  an  extremely  narrow  calcareous  streak  is  observed,  which  no  doubt  repre- 
sents the  rostrum,  but  which  can  hardly  he  said  to  be  distinctly  visible.     In  the  largest 

cimeu  the  surface  is  almost  entirely  naked ;  in  the  specimen  which  comes  next  in  size, 
the  surface  is  covered  by  a  membrane  richly  furnished  with  woolly  hairs.  The  smaller 
specimens  from  Station  1G9  are  also  hairy.  As  the  shape  of  the  valves,  and  especially  the 
high  development  of  the  valves  of  the  lower  whorl,  is  the  same  in  all  these  specimens,  I 
feel  inclined  to  consider  the  difference  in  hairiness  as  due  to  difference  in  age. 

The  scutum  is  large,  quadrilateral,  twice  as  long  as  broad.  The  lateral  margin  is 
straight,  the  basal  margin  slightly  arched,  the  tergal  margin  straight,  and  has  near  the 
convex  occludent  margin  a  small  triangular  projection  over  the  tergum.  The  umbo  is  at 
the  apex.  The  lines  of  growth  have  two  directions,  and  meet  in  a  curved  line  running 
from  the  apex  to  the  angle  formed  by  the  basal  and  lateral  margins.  The  stride  are  almost 
at  right  angles  to  the  lines  of  growth. 

The  tergum  is  triangular,  flat,  large,  with  the  three  margins  almost  entirely  straight ; 
the  carinal  margin  is  the  only  one  which  makes  an  exception,  as  it  is  slightly  convex  in 
the  undermost  and  slightly  hollowed  out  in  the  uppermost  half  of  its  length.  The  striae 
are  diverging  from  the  apex  to  the  scutal  margin  ;  the  lines  of  growth  run  parallel  to  the 
scutal  margin.     The  umbo  is  at  the  apex. 

The  carina  is  simply  bowed,  with  the  umbo  at  the  apex,  and  the  roof  deeply  furrowed 
and  bordered  by  strongly-developed  lateral  ridges.  The  roof  increases  considerably  in 
width  from  the  upper  to  the  lower  end  ;  the  two  sides  are  flat  and  at  right  angles  with 
the  roof,  they  have  the  same  width  over  their  whole  length. 

The  upper  lotus  has  the  form  of  a  trapezium,  the  carinal  margin  being  almost  exactly 
parallel  with  the  scutal  margin.  The  latter  is  three  times  as  long  as  the  former.  The 
tergal  margin  has  the  same  length  as  the  basal  margin.  All  the  margins  are  straight  and 
the  umbo  is  at  the  apex.  The  lines  of  growth  in  the  one  part  run  parallel  with  the  basal, 
and  in  the  other  parallel  with  the  carinal  margin. 

The  rostrum  is  not  distinct. 

The  rostral  lotus  is — when  seen  laterally — triangular;  its  real  shape,  however,  is 
rather  trapeziform.  The  umbo  is  at  the  rostral  extremity,  where  the  valve  projects  over 
the  base  of  the  scutum.  The  scutal  margin  is  the  prolongation  of  the  basal  margin  of 
the  upper  latus.  The  hind  margin  is  convex,  and  imperceptibly  passes  over  into  the 
short  basal  margin. 

The  infra-median  lotus  is  triangular,  with  the  umbo  situated  at  the  apex,  and  the 
basal  margin  broad.     The  rostral  and  carinal  margins  are  slightly  hollowed  out. 

The  carinal  latus  is  very  large,  with  the  umbo  seated  at  the  basal  outer  angle  ;  the 
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lateral  ami  carina!  margins  run  exactly  parallel  with  each  other,  the  lateral  e-ne  being 
convex  and  passing  over  imperceptibly  into  the  basal  margin.  The  carina!  margin  is 
hollowed  out.  The  carina!  latera  of  the  two  sides,-  meet  each  other  under  the  middle  oi 
the  carina.  The  valve  is  divided  into  two  parts  by  a  distinct  concave  ridge,  running 
from  the  apex  to  the  anterior  basal  angle  of  the  valve. 

Length  of  the  capitulum,  about  24  mm. 

The  short  peduncle  (5  mm.)  shows  well-developed  and  large  scales.  These  are  pl.u  ed 
in  six  longitudinal  rows,  each  row  containing  about  seven  scales.. 

As  I  did  not  wish  to  sacrifice  the  full-grown  specimen,  which  has  served  for  the  above 
description  of  the  exterior,  I  am  not  able  to  publish  details  of  the  structure  of  the  mouth, 
&c.     To  give  them  from  the  smaller  specimens  does  not  appear  to  me  to  be  a  sale  way. 

The  three  Stations  where  this  species  was  collected  are  the  following  : — Station  135, 
October  1G  to  18,  1873;  Island  of  Tristan  da  Cunha  ;  depth,  GO,  75,  100,  150,  550, 
1000,  1100  fathoms;  bottom — -rocky,  shells.  Station  1G4a,  off  Sydney,  June  13,  1874; 
lat.  34c  13'  S.,  long.  151°  38'  E.;  depth,  410  fathoms;  bottom,  grey  ooze.  Station  1G9, 
off  East  Cape,  Auckland,  July  10,  1874;  lat.  37°  34'  S.,  long.  179°  22'  E;  depth,  700 
fathoms;  bottom  temperature,  4° '2  C;  bottom,  grey  ooze. 

Scalpellum  antarcticum,  n.  sp.  (PI.  IV.  figs.  16-17). 

Capitulum  covered  by  membrane,  furnished  with  numerous  though  very  small  spines. 
Valves  thirteen.  Carina  simply  bowed,  with  the  umbo  at  the  apex  and  with  a  flat  roof. 
Upper  latus  quadrangular.  Umbo  of  the  carina!  latus  almost  at  the  base  of  the  valve. 
Peduncle  cylindrical,  narrower  than  the  base  of  the  capitulum. 

This  is  the  most  southern  species  of  the  genus  taken  by  the  Challenger.  It  is  a 
medium-sized  species,  and  it  is  represented  by  a  single  specimen  only. 

The  capitulum  is  rather  robust,  convex.  It  contains  thirteen  valves  ;  there  is  a  trace 
of  a  fourteenth  (the  rostrum),  but  it  is  too  rudimentary  to  be  noticed.  The  valves  are 
covered  by  a  brown  chitinous  membrane,  which  bears  numerous  very  small  spines.  Between 
the  valves  there  are  very  narrrow  chitinous  interspaces. 

The  scutum  is  quadrangular,  with  the  umbo  at  the  apex.  The  whole  valve  is  convex, 
especially  in  the  undermost  part.  The  occludent  margin  is  arched,  the  lateral  margin 
also ;  the  basal  margin  is  slightly  arched,  almost  straight ;  the  tergal  margin,  finally,  is 
hollowed  out. 

The  tergum  is  triangular,  of  a  greater  area  than  the  scutum,  with  the  apex  recurved. 
The  occludent  margin  is  slightly  arched. 

The  carina  is  rather  stout.  Its  umbo  is  at  the  apex,  and  the  whole  valve  is  simply 
bowed.     It  has  a  flattened  roof,  which  does  not  increase  very  much  in    width  from  the 
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upper  to  the  lower  extremity.  The  sides  of  the  carina  are  at  more  than  right  angles  with 
the  roof;  they  increase  much  in  width  from  the  lower  to  the  upper  extremity. 

The  upper  latus  is  quadrangular,  with  the  lower  angle  truncated,  hence  pentagonal. 
The  umbo  is  at  the  apex,  which  is  slightly  prominent.  The  scutal  margin  is  hollowed 
out,  the  tergal  margin  slightly  arched. 

The  rostral  latus  is  of  considerable  size,  quadrangular.  Scutal  and  basal  margins  nearly 
parallel  ;  the  whole  valve  is  distinctly  convex  and  divided  into  two  triangular  parts  by  a 
not  very  prominent  ridge  running  from  the  umbo  to  the  basal  lateral  angle. 

The  infra-median  latus  is  small,  triangular.  The  umbo  is  at  the  slightly  protuberant 
apex. 

The  carinal  latus  has  an  irregular  shape,  resembling  that  of  a  shoe.  The  umbo  is  at 
the  carinal  basal  angle  and  represents  the  heel  of  the  shoe.  The  carinal  margin  (the 
sole  of  the  shoe)  is  slightly  hollowed  out.  The  upper  margin  is  straight,  the  lateral 
margin  is  very  short,  the  basal  margin  straight,  only  slightly  upturned  towards  the  umbo. 

Length  of  the  capitulum,  20  mm. 

The  peduncle  is  short  (5 "5  mm.),  cylindrical,  much  narrower  than  the  base  of  the 
capitulum. 

The  scales  are  covered  by  membrane,  very  narrow,  transverse,  calcareous  stripes  only 
being  visible.  They  are  not  numerous,  and  do  not  form  very  distinct  rows  ;  they  are  at 
considerable  distances  from  one  another. 

This  species  was  taken  at  Station  153,  February  14,  1874  ;  lat.  65°  42'  S.,  long.  79° 
49'  E.  ;  depth,  1675  fathoms  ;  bottom,  mud. 

Observations. — This  species  may  be  easily  distinguished  from  the  nearly  related 
Scalpellum  velutinum,  Scalpellum  pedunculatum,  &c,  by  the  form  of  the  carinal  latus. 
Though  this  valve  also  may  perhaps  present  variations  within  the  limits  of  a  species,  in 
the  present  case  it  can  be  safely  made  use  of. 


Scalpcll unt  velutinum,  n.  sp.  (PL  IV.  figs.  10,  11  ;  PL  IX.  figs.  7-9). 

Surface  of  the  capitulum  and  of  the  peduncle  covered  by  a  velvet-like  membrane. 
Valves  fourteen,  the  rostrum,  however,  not  visible  at  the  surface.  Carina  simply  and 
very  strongly  bowed,  with  the  umbo  at  the  apex,  with  a  flat  roof,  the  apex  of  which 
penetrates  between  the  two  terga.     Upper  latus  triangular. 

This  beautiful  species  is  represented  by  a  single  specimen.  Provisionally  there  must 
lie  referred  to  the  same  species  three  smaller  specimens,  which  were  dredged  near  the 
southern  point  of  Portugal ;  yet  I  am  not  quite  sure  that  they  belong  really  to  the  same 
species.  This  species  is  nearly  related  to  Scalpellum  regium,  Scalpellum  darwinii, 
Scalpellum  gigas,  Scalpellum  robustum,  &c,  which  form  together  a  very  natural  group. 
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The  capitulum  has  fourteen  valves,  and  is  rather  robusl  ;  the  scutum,  tergum,  and 
carina  axe  large;  the  valves  of  the  lower  whorl  are  relatively  small  The  valves  touch 
each  other,  and  are  covered  by  a  distinct  membrane  with  velvet-like  hairs. 

The  scutum  is  exactly  twice  as  long  as  broad,  and  distinctly  convex.  The  umbo  is  at 
the  apex,  which  slightly  projects  over  the  occludent  margin  of  the  tergum.  The  occludenl 
margin  is  slightly  convex,  the  tergal  margin  slightly  hollowed  out  near  the  apex,  t In- 
lateral  margin  is  again  convex,  the  basal  margin  straight. 

The  tergum  is  very  large,  rather  narrow,-  with  the  carina]  and  scutal  margins  convex, 
the  occludent  margin  hollowed  out,  and  the  umbo  at  the  apex,  which  terminates  bluntly. 

The  carina  is  simply  bowed,  with  a  fiat  roof  widening  much  from  the  apex  to  the  base. 
The  umbo  is  at  the  apex,  which  penetrates  rather  far  between  the  two  terga.  The  borders 
of  the  roof  are  furnished  with  a  not  very  prominent  ridge;  the  sides  are  at  less  than 
right  angles  with  the  roof  of  the  carina.  They  increase  in  breadth  from  the  apex  to 
the  base. 

The  xipper  latus  is  triangular,  the  basal  margin  is  feebly  convex,  the  scutal  an  ] 
tergal  margins  are  nearly  ecpial ;   the  umbo  is  at  the  apex. 

The  rostrum  is  very  small  and  totally  covered  by  membrane ;  it  has  a  triangular 
shape,  its  apex  being  separated  from  the  two  scuta  by  the  umbones  of  the  rostral  latera, 
which  touch  each  other  in  front  of  the  rostrum. 

The  rostral  latus  is  broad  but  very  low ;  the  basal  margin  is  almost  parallel  with 
the  scutal  margin. 

The  infra-median  latus  is  triangular,  with  the  umbo  at  the  apex. 

The  carinal  latus  is  of  a  very  n-regular  shape,  robust.  Its  carina!  margin  is  divided 
into  two  portions,  the  superior  one  being  hollowed  out ;  the  upper  margin  is  also  hollowed 
out  for  the  reception  of  the  convex  margin  of  the  upper  latus.  The  umbo  is  at  the 
hindermost  point  of  the  carinal  margin,  and  projects  a  great  deal  outwards.  The  inferior 
portion  of  the*  carinal  margin  of  the  valve  is  convex,  and  meets  the  same  portion  of  the 
marsin  of  the  valve  of  the  other  side  beneath  the  middle  of  the  carina.  From  the  umbo 
arises  a  ledge,  which  divides  the  valve  into  two  parts, — the  true  lateral  and  a  carinal 
part.     Between  the  latter  and  the  carina  a  distinct  cavity— a  kind  of  hag — is  formed. 

Length  of  the  capitulum,  33  mm. 

The  peduncle  is  robust,  nearly  cylindrical,  and  has  a  length  of  12  mm.  The  scales 
are  for  the  greater  part  covered  by  membrane,  the  edges  only  being  calcareous.  The 
membrane  is  villous,  as  on  the  capitulum.  The  scales  are  numerous,  a  dozen  being 
placed  in  each  longitudinal  row,  of  which  there  are  about  ten.  Their  number  cannot 
be  distinctly  made  out,  the  longitudinal  rows  running  rather  oblicpuely. 

In  general  this  description  holds  good  also  for  the  three  small  specimens  dredged  at 
Station  3.  They  differ  slightly  from  the  typical  specimen  described  above  in  the  form  of 
the  carinal  latus,  and  much  more  with  regard  to  the  number  of  scales  of  the  peduncle.     The 
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first  distinction,  viz.,  that  the  carinal  latus  is  flatter  and  has  the  umbo  not  so  far  projecting 
outwards,  may  arise  from  the  difference  in  age,  hence  in  size.  Yet  the  largest  specimen 
i)i'  tlic  three  is  probably  a  full-grown  one,  as  it  is  furnished  with  a  complemental  male  at 
each  side.  The  difference  in  the  number  of  scales  of  the  peduncle  is  very  considerable. 
Whereas  the  number  of  horizontal  rows  is  about  equal  to  that  of  the  full-grown  specimen 
of  Station  335,  the  number  of  scales  in  each  horizontal  row  is  only  three  or  four. 

The  complemental  males  of  this  species  are  relatively  large  ;  there  are  not  more  than 
one  on  each  side.  One  of  these  (attached  to  the  left  hand  scutum  of  the  largest  specimen 
of  Station  3)  is  still  in  the  pupa-stage.  I  have  figured  it  PI.  IX.  fig.  7.  It  has  all  the 
characteristics  of  a  true  pupa  of  a  Cirriped  ;  however,  one  feels  inclined  to  say  that  the 
interior  of  the  body  is  only  feebly  developed.  The  specimen  figured  in  PI.  IX.  fig.  8  has  been 
taken  from  the  right  hand  scutum  of  the  full-grown  Scalpellum  velutinum  from  Station  335. 
In  this  male  the  retrogressive  metamorphosis  is  already  far  advanced.  The  body  is 
covered  by  a  mantle  clothed  with  numerous  slender  spines,  and  having  two  openings  or 
slits,  one  anteriorly,  through  which  the  prehensile  antenna?  are  stretched  forth,  and  the 
other  at  the  posterior  extremity,  which  lets  out  a  tuft  of  very  delicate  hairs.  These  hairs 
were  originally  attached  to  the  six  pairs  of  rowing  feet  of  the  pupa,  but  of  these  feet  only 
the  exuviae  are  still  visible.  Of  the  interior  of  this  young  male  the  testis  (t.),  with  a  part 
of  the  vas  deferens,  is  easily  distinguished,  and  so  are  two  glandular  bodies,  which,  to  judge 
from  their  position,  probably  represent  the  cement  glands  (fig.  8,  c.gl.).  The  comple- 
mental male  taken  from  the  right  side  of  the  largest  specimen  from  Station  3  is  a  well- 
developed  one.  At  least  its  metamorphosis  is  finished,  and  the  body,  enclosed  by  the 
mantle  with  its  slender  spines,  contains  a  large  testis,  with  well-developed  receptaculum 
seminis.  I  have  figured  this  male  in  fig.  9  of  the  same  plate.  With  regard  to  the  size  of 
the  different  stages,  the  length  of  the  pupa-stage  of  fig.  7  is  1 -3  mm.  ;  the  more  advanced 
pupa-stage  of  fig.  8  measures  only  1 -1  mm.,  and  the  well-developed  male  of  fig.  9,  1*2  mm. 
So  we  see  that  the  size  during  the  retrogressive  metamorphosis  slightly  diminishes. 

When  we  consider  1st,  that  it  has  been  proved  that  in  Scalpellum  stroemii,  Sars,  the 
metamorphosis  of  the  Nauplius-larva  into  the  Cypris  takes  place  within  the  mantle  cavity 
of  the  mother ;  2nd,  that  a  larva  in  the  Cypris-stage  in  different  species  of  the  genus 
Scalpellum  [Scalpellum  velutinum,  Scalpellum  eximium,  &c.)  has  been  observed  at  the 
place  occupied  also  by  the  complemental  male  ;  and  3rd,  that  stages  forming  a  link  between 
the  larva  and  the  male  itself  have  been  observed  at  the  same  place — we  may  trace  the 
life-history  of  these  males  in  the  following  words  : — 

a.  Species  of  the  genus  Scalpellum  (whether  all  of  them,  or  only  those  which 

inhabit  the  deep  sea,  cannot  be  said  with  certainty)  have  lost  the  Nauplius 
as  a  free  swimming;  larval  stage. 

b.  After    the    metamorphosis    into    the    Cypris-stage,    some    of    them   become 
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attached  to  the  interior  side  of  the  scutum  of  a  female  specimen  near  the 
occludent  margin. 

c.  Whereas  in  the  shallow-water   species  (Scalpellum  peronii,  Gray,  sp.)  these 

Cypris-larvse  develop  into  a  small  male  animal,  with  a  distinct  eapitulum 
and  peduncle,  in  man}-  deep-sea  species  they  develop  by  retrogressive 
metamorphosis  into  a  male  of  a  much  more  rudimentary  condition. 

d.  Neither  in  the  first  nor  in  the  second  case  can  it  be  said  that  unisexuality  is 

observed  in  a  stage  which  corresponds  to  the  I  *\  pris-stage  of  the  ordinary 
development  (see  p.  17). 

This  species  was  taken  at  Station  III.  January  15,  1873;  lat.  37°  2'  N.,  long. 
9°  14'  W.  ;  depth,  900  fathoms;  bottom,  Globigerina  ooze.  Station  335,  March  16, 
1876;  lat.  32°  24'  S.,  long.  13°  5'  W.  ;  depth,  1425  fathoms;  bottom  temperature, 
2° "3  C.  ;  bottom,  Globigerina  ooze. 

Observations.— The  two  Stations  from  which  this  species  was  obtained  are  both  in  the 
Atlantic;  the  one  (near  Cape  St.  Vincent)  has  about  the  same  northern  latitude  as  the 
other  (north  of  Tristan  da  Cunha)  has  southern  latitude. 

Scalpellum  pedunculatum,  n.  sp.  (PI.  VI.  figs.  1,  2). 

Valves  fourteen,  covered  by  membrane,  clothed  with  numerous  spines.  Carina  simply 
bowed,  with  the  umbo  at  the  apex  and  with  the  roof  fiat.  Upper  latus  quadrangular, 
having  the  form  of  the  sector  of  a  circle.  Carina!  latus  standing  out  very  much  beyond 
the  surface  of  the  carina. 

This  species  is  represented  by  a  single  specimen  only  ;  it  belongs  to  the  same  division 
as,  and  is  nearly  related  to,  Scalpellum  velutinum. 

Cap'rfulum  triangular  in  outline,  thick,  especially  near  the  peduncle.  The  valves 
of  the  lower  whorl  are  very  small  and  short.  All  the  valves  are  covered  by  chit- 
inous  membrane  bearing  slender  spines  all  over  its  surface.  The  number  of  valves  is 
fourteen. 

Scutum  quadrangular,  little  more  than  once  and  a  half  as  long  as  broad  ;  apex  slightly 
produced,  and  projecting  over  the  tergum.      Occludent  margin  arched. 

Tergum  triangular,  occludent  margin  straight,  carina!  margin  much  arched,  scuta] 
margin  slightly  arched.     In  area  the  tergum  slightly  surpasses  the  scutum. 

Carina  with  a  flat  roof,  not  very  much  increasing  in  width  from  the  upper  to  the 
lower  end,  sides  of  the  valve  well  developed,  at  angles  greater  than  90°  with  the  roof  of 
the  valve.  The  sides  increase  in  width  from  the  upper  to  the  lower  end.  Carina  simply 
bowed,  apex  penetrating  between  the  two  terga,  at  a  short  distance  from  their 
apex. 
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Upper  latus  having  the  shape  of  the  sector  of  a  circle,  though  when  looked  at  accu- 
rately, the  basal  and  the  carina!  margins  are  seen  to  form  an  angle  together,  whence 
the  valve  is  quadrangular.     Scutal  and  tergal  margins  almost  of  the  same  length. 

Rostrum  very  small,  almost  entirely  hidden  by  membrane. 

Rostral  latus  broad,  but  very  low.     Scutal  and  basal  margins  almost  parallel. 

Infra-median  latus  small,  triangular ;  umbo  at  the  apex,  which  is  slightly  protube- 
rant over  the  surface  of  the  capitulum. 

Carina!  latus  of  a  very  curious  triangular  shape.  The  umbo  is  protuberant  beyond 
the  surface  of  the  capitulum,  and  stands  out  also  laterally  beyond  the  surface  of  the  carina. 
The  two  carina!  latera  meet  one  another  at  the  base  of  the  carina. 

Length  of  the  capitulum,  IS "5  mm. 

Peduncle  long  (about  as  long  as  the  capitulum),  cylindrical,  growing  wider  near 
the  capitulum.  It  is  covered  by  membrane  clothed  with  spines.  The  scales  are  totally 
covered  by  this  membrane,  except  in  the  lower  part,  near  the  attachment,  where  they 
project  over  the  surface. 

As  this  species  is  represented  only  by  a  single  specimen,  I  have  not  studied  its 
internal  structure.  I  have  also  failed  to  observe  the  complemental  male.  The  species 
inhabits  the  Pacific  Ocean,  near  New  Zealand,  and  was  taken  at  Station  167,  June  24, 
1874  ;  lat.  39°  32'  S.,  long.  171°  48'  E.;  depth,  150  fathoms;  bottom,  grey  ooze. 

Observations. — This  species  is  very  nearly  related  to  Scalpellum  velutinum,  Scalpel- 
lum  eximium,  Scalpellum  gigas,  Scalpellum  darwinii,  &c.  Whereas  all  these  species 
were  taken  at  very  considerable  depths,  Scalpellum  pedunculatum  is  an  inhabitant  of 
rather  shallow  water. 


Scalpellum  eximium,  n.  sp.  (PL  IV.  figs.  6,  7  ;  PL  IX.  fig.  10). 

Surface  of  the  valves  only  partly  covered  by  a  chitinous  and  smooth  membrane. 
Valves  fourteen.  Carina  simply  bowed,  with  a  very  broad  flat  roof,  and  with  the  umbo  at 
the  apex.  Upper  latus  having  the  shape  of  the  sector  of  a  circle.  Peduncle  medium-sized, 
with  very  strong  scales. 

Of  this  splendid  species  only  a  single  specimen  was  dredged;  it  belongs  to  the  same 
group  as  Scalpellum  gigas,  Scalpellum  regium,  Scalpellum  darwinii,  Scalpellum 
velutinum,  &c. 

The  capitulum  is  very  robust,  and  is  only  partly  covered  by  a  thin  chitinous  membrane. 
There  are  slight  interspaces  between  the  different  valves  ;  a  little  broader  is  the  interspace 
between  the  carina  and  the  adjoining  parts. 

The  scutum  is  quadrilateral  and  convex.  The  length  is  not  quite  twice  the  breadth. 
The  umbo  is  at  the  apex,  which  slightly  projects  out  of  the  occludent  margin.     From  the 
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umbo  to  the  angle  where  the  basal  and  lateral  margins  meet,  a  curved  line,  with  its  hollow 
side  towards  the  upper  latus,  minks  the  place  where  the  valve  is  thickest ;  the  lines  of 
growth,  which  are  rather  distinct  and  run  parallel  to  the  basal  and  lateral  margins,  start  from 
this  curved  line.  The  occludcnt  margin  is  much  arched,  the  tergal  margin  is  hollowed 
out,  the  lateral  margin  is  slightly  arched,  the  basal  margin  is  straight. 

The  tergum  is  very  large,  and  has  a  much  greater  area  than  the  scutum.  It  has  an 
oval  shape  with  a  pointed  apex  and  basal  extremity.  It  is  divided  into  two  longitudinal 
parts  by  a  slightly  curved  line  running  from  the  apex  to  the  under  angle.  The  lines  of 
growth  starting  from  this  line  run  parallel  to  the  scutal  and  carina!  margins.  The  occlu- 
dent  margin  is  straight,  the  carinal  margin  arched ;  the  scutal  margin  near  the  scutum 
is  arched,  near  the  upper  latus  hollowed  out. 

The  carina  is  siruply  but  very  strongly  bowed,  the  apex  is  at  one-third  of  the  length 
of  the  carina!  margin  of  the  tergum  from  the  apex  of  the  tergum.  The  roof  is  almost 
flat,  being  only  slightly  unequal  through  a  not  very  distinct  longitudinal  ridge  over  the 
middle  of  the  valve.  On  both  sides  the  roof  is  bordered  by  a  very  distinct  longitudinally 
furrowed  ridge  ;  the  lateral  parts  of  the  valve  are  almost  at  right  angles  with  the  roof. 
The  basal  part  of  the  roof  of  the  carina  is  triangular,  and  penetrates  as  a  wedge  between 
the  two  carinal  margins  of  the  two  carinal  latera. 

The  upper  latus  is  triangular,  and  has  the  shape  of  the  sector  of  a  circle,  with  a  some- 
what produced  apex,  however ;  its  scutal  margin  is  slightly  hollowed  out,  its  tergal  margin 
is  slightly  convex. 

The  rostrum  is  very  small  and  totally  hidden  under  the  chitinous  membrane.  Its 
exact  shape  I  cannot  describe,  as  I  have  not  isolated  it,  and  as  the  lateral  parts  are  covered 
by  the  rostral  latera. 

The  rostral  latus  has  the  umbo  at  the  rostral  extremity ;  here  the  apices  of  the  two 
valves  meet  one  another  in  front  of  the  rostrum.  The  valve  is  short  but  broad,  distinctly 
convex,  divided  by  a  ridge  starting  from  the  umbo. 

The  infra-median  latus  is  triangular,  with  the  umbo  at  the  apex,  which  projects  con- 
siderably beyond  the  surface  of  the  other  valves. 

The  carinal  latus  is  of  a  very  irregular  shape,  with  the  umbo  strongly  recurved  and  pro- 
jecting beyond  the  surface  of  the  valves,  and  sbghtly  also  beyond  the  line  of  the  carina. 
The  carinal  margin  is  almost  straight,  those  of  the  two  valves  meet  at  their  base  and  at 
the  same  time  at  the  base  of  the  carina.  A  ledge  starts  from  the  umbo  and  divides  the 
valve  into  two  parts ;  the  one  is  flat  and  situated  at  the  base  of  the  upper  latus,  the 
other  is  curved  and  divided  by  a  second  ledge  again  into  two  parts,  the  greater  one 
beino- situated  between  the  base  and  the  carinal  margin  of  the  valve.  This  latter  part 
is  of  a  triangular  form. 

Length  of  the  capitulum,  about  43  mm. 

The  peduncle  measures  nearly  20  mm.;  its  surface  is  furnished  with  not  very  numerous 
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bu1  much  projecting  scales,  placed  in  rather  irregular  longitudinal  and  transverse 
rows. 

Of  the  internal  structure  of  the  hermaphrodite  (female)  specimen  I  am  not  able  to 
five  details.  Complemental  males  are  present  in  numerous  specimens,  and  are  of  different 
sizes.  They  are  found  attached  at  the  ordinary  place,  and  among  them  I  found  one  which 
was  still  quite  in  the  pupa-stage.  I  have  figured  (PI.  IX.  fig.  10)  one  of  the  males,  which 
had  the  largest  size  of  all,  and  which  maybe  safely  considered  as  a  full-grown  (ripe)  male. 
Its  shape  is  elongate-triangular,  its  length  1  "5  mm.  The  body  is  surrounded  by  a  double 
wall ;  the  outermost  one  represents  the  mantle,  the  interior  one  the  true  body- wall. 
The  exterior  one  has  anteriorly  a  slit ;  in  that  part  of  the  body-wall  which  lies  under  this 
slit  the  male  genital  organs  open.  All  the  specimens  have  the  two  angles  at  the  extremity 
of  the  shortest  side  of  the  triangle  produced  into  conical  excrescences,  and  a  globular  ex- 
crescence may  be  seen,  moreover,  between  the  two  conical  excrescences  in  the  middle  of 
the  shortest  side.  The  whole  surface  is  covered  by  minute  hair-like  spines,  much  longer 
ones  being  present  at  the  surface  of  the  conical  excrescences.  The  anterior  half  of  the 
body,  where  the  slit  is  present,  has  the  spines  of  a  very  curious  shape,  as  figured  in  fig.  10  ; 
each  spine  is  triangular,  the  shortest  edge  being  deeply  cut  in,  hence  each  spine  is  fur- 
nished with  numerous  (three  to  seven)  points.  At  the  surface  of  each  male  is  attached, 
moreover,  a  long  and  thin  chitinous  thread,  which  perhaps  serves  for  the  attachment  to 
the  scutum  of  the  hermaphrodite  specimen.  Of  the  internal  organs  the  male  genital 
apjxaratus  seems  to  be  the  only  one  which  is  left ;  it  consists  in  the  full-grown  specimen  of 
a  rather  voluminous  testis,  of  a  vas  deferens,  and  of  a  receptaculum  seminis.  The  latter 
opens  with  a  short  duct  by  the  genital  pore. 

This  species  was  taken  at  Station  135,  October  18,  1S73;  off  Tristan  da  Cunha ; 
depth,  1000  fathoms;  bottom,  rock. 

Observations. — The  specimen  was  found  attached  to  a  piece  of  pumice-stone.  At  about 
the  same  place  two  other  species  of  the  genus  (Scalpellum  elongatum  and  Scalpellum  cari- 
natum)  were  taken. 


Scalpellum  gigas,  n.  sp.  (PL  IV.  figs.  1,  2  ;  PI.  IX.  fig.  11). 

Surface  of  the  valves  covered  by  a  thin  chitinous  membrane,  wdiich  is  not  villous. 
\  alves  fourteen.  Carina  simply  bowed,  rather  massive,  with  the  umbo  at  the  apex,  and  a 
laterally  slightly  convex  roof  and  two  flat  sides  forming  a  slightly  obtuse  angle  with  the 
roof.  Upper  latus  quadrangular.  Carinal  latus  very  high.  Peduncle  about  half  as  long 
as  the  capitulum. 

This  species  is  no  doubt  very  nearly  related  to  Scalpellum  darwinii,  and  I  was  long 
in  doubt  as  to  whether  I  should   regard   them    as   distinct   or   not.     The  smoothness 
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of  the  membrane  covering  the  valves,  the  different  shape  of  the  carina!  latera,  the  short- 
ness of  the  peduncle,  and  finally,  the  totally  different  form  of  the  complemental  males,  ha\  e 
forced  me  to  describe  and  regard  them  as  different. 

Capitulum  consists  of  fourteen  valves,  and  is  very  flat.  The  membrane  which 
covers  the  valves  is  thin,  and  permits  the  margins  of  the  valves  to  be  clearly  seen  ;  it 
is  furnished  with  microscopic  spines  only.  The  upper  parts  of  most  of  the  valves  are  not 
covered  by  membrane. 

Scutum  broad,  about  once  and  a  half  as  long  as  broad,  convex,  quadrilateral,  with  the 
occludent  margin  slightly  arched;    tergal  margin  hardly  hollowed   out,  lateral    margin 
almost  straight,  basal  margin  straight  also  ;  the  angle  where  the  lateral  and  basal  marg 
meet  is  truncated  for  the  reception  of  the  apex  of  the  infra-median  latus.     The  umbo  is 
at  the  apex,  which  slightly  projects  over  the  tergum. 

Tergum  long-oval,  the  area  it  covers  is  about  equal  to  that  covered  by  the  scutum. 
A  considerable  part  of  the  apex  projects  freely  ;  it  is  truncated,  having  been  broken 
off.  The  occludent  margin  is  straight,  the  carinal  margin  arched,  a  little  stronger  than 
the  scutal  margin.     Basal  angle  pointed. 

Carina  simply  bowed,  with  the  roof  not  quite  flat,  though  flatter  than  in  ScatpeHum 
da/rwinii.  Roof  narrow  at  the  upper  end  and  gradually  increasing  downwards.  Sides 
making  with  the  roof  an  angle  a  httle  greater  than  90°,  showing  almost  the  same  breadth 
at  the  lower  end  as  close  to  the  apex. 

Upper  latus  with  a  distinct  though  short  carinal  margin,  hence  quadrilateral     J I 
margin  arched. 

Rostrum  small,  triangular,  with  the  apex  high  up  between  the  rostral  sides  of  the 
rostral  latera. 

Rostral  latus  trapeziform,  with  the  scutal  margin  parallel  to  the  basal  margin  ; 
the  rostral  angle  not  projecting  beyond  the  scutum. 

Infra-median  latus  triangular,  with  nearly  equal  sides  and  a  long  basal  margin. 

Carinal  latus  with  the  apex  slightly  recurved,  triangular ;  with  the  upper  margin 
hollowed  out,  and  with  the  carinal  margin  distinctly  convex.  The  basal  margin  is  short, 
and  forms  an  angle  with  the  lateral  margin.  The  basal  part  of  the  carina  is  triangular, 
and  placed  between  the  two  carinal  margins  of  the  two  carinal  latera. 

Lines  of  growth  of  all  the  valves  as  in  Scalpel/ um  darwinii;  they  may  be  seen  in  the 
figure. 

Length  of  the  capitulum,  about  40  mm. 

Peduncle  little  more  than  half  as  long  as  the  capitulum  (23  mm.),  in  both  specimens 
of  an  irregular  shape,  caused  by  an  excrescence  in  the  largest  specimen  at  the  carinal  side. 
and  in  the  other  specimens  situated  more  laterally,  in  the  upper  part  the  transversely 
elongated  scales  are  totally  covered  by  membrane  ;  in  the  lower  part,  however,  they  are 
distinct. 
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( >f  this  species  two  specimens  have  been  collected.  The  measurements  of  the  ore  have 
been  already  given,  the  length  of  the  other  specimen  was  only  27  mm.  for  the  capitulum 
and  12  mm.  for  the  peduncle. 

1  have  not  studied  the  internal  structure  of  this  animal,  but  of  the  complemental  males 
I  may  give  the  following  description.  I  got  three  of  them,  which  I  found  attached  between 
the  mantle  and  the  left  hand  scutum,  at  a  small  distance  from  the  apex.  They  are  globular 
and  rather  small;  their  length  is  about  1  mm.  They  are  covered  by  a  mantle,  which 
shows  a  very  large  slit,  and  which  in  the  hindermost  part  of  the  body  is  confluent  with  the 
wall  of  the  body.  This  hindermost  part  forms  a  globular  excrescence,  and  causes  the  little 
male  to  look  as  furnished  with  a  rudimentary  peduncle.  As  rudiments  of  the  prehensile 
antennae,  however,  are  present  at  the  other  extremity  of  the  body,  I  think  this  com- 
parison  hardly  admissible.  The  interior  of  the  male  is  yet  in  an  embryonic  condition  ;  a 
rather  voluminous  testis  is  present,  but  it  is  only  just  beginning  to  form  spermatozoa, 
and  the  receptaculum  seminis  is  still  very  small.  The  contents  of  the  body  for  the  rest 
consist  of  clear  drops  and  of  fatty  corpuscles,  which  probably  represent  the  remains  of 
the  deutoplasm  of  the  embryo.  The  surface  of  the  mantle  is  covered  with  microscopic 
spines,  and  the  inner  surface  is  beautifully  striated. 

This  species  was  taken  at  Station  246,  July  2,  1875  ;  lat.  36°  10'  N.,  long.  178°  0'  E. ; 
depth,  2050  fathoms;  bottom  temperature,  1°"3  C.  ;  bottom,  grey  ooze. 

Observations. — This  is  one  of  those  cases  (referred  to  already  p.  28)  in  which  a 
species  was  taken  at  a  considerable  distance  from  the  shore,  the  Station,  246,  being 
situated  almost  in  the  middle  of  the  Pacific  Ocean. 


Scalpellum  moluccanum,  n.  sp.  (PL  V.  figs.  3,  4). 

Valves  fourteen.  Surface  of  the  valves  covered  by  a  chitinous  and  almost  smooth 
membrane.  Carina  simply — not  strongly — bowed,  with  the  apex  projecting  freely,  and 
the  roof  not  flat.  Umbo  of  the  carina  at  the  apex.  Upper  latus  almost  triangular. 
Peduncle  middle-sized. 

This  species  much  resembles  Scalpellum  regium  (Wyv.  Thorns.),  n.  sp.,  and  is  also 
nearly  related  to  Scalpellum  velutinum,  n.  sp.  It  is  represented  by  a  single  specimen 
only,  and  as  this  is  not  in  all  respects  a  sound  one,  I  have  been  long  uncertain  whether  I 
should  describe  it  as  a  distinct  species  or  not. 

The  capitulum  consists  of  fourteen  valves;  the  relative  straightness  of  the  carina  gives 
the  capitulum  an  oblong  quadrangular  appearance.  The  apex  of  the  scutum  projects  freely 
as  well  as  that  of  the  carina.  The  capitulum  is  rather  stout,  and,  especially  towards  the  lower 
end,  it  is  very  thick.    The  valves  are  covered  by  a  not  very  thick  chitinous  membrane,  which 
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leaves  the  apices  of  the  different  valves  uncovered,  and  is  sparsely  hairy.     The  scutum  is 
rather  more  hairy  towards  the  occludent  margin.     The  lines  of  growth  arc  not  very  distinct. 

Thescutum  has  the  umbo  at  the  apex,  ami  has  the  shape  of  a  trapezium,  the  occludent 
margin  being  the  longer  of  the  two  nearly  parallel  sides.  The  apex  of  the  valve  is  broken, 
but  would  have  projected  freely  when  present.  The  valve  is.  especially  on  the  under  side, 
distinctly  convex.  The  lines  of  growth  are  not  very  distinct,  and  run  partly  parallel  to 
the  basal  margin,  partly  to  the  lateral  margin.  The  occludent  margin  is  straight, 
the  tergal  margin  hollowed  out,  the  lateral  margiii  is  convex,  the  basal  margin  straight. 

The  tergum  is  large,  having  a  greater  area  than  the  scutum;  oval,  with  the  upper  angle 
broken  off  and  therefore  truncated,  and  the  under  extremity  pointed  and  extending  far  down 
between  the  upper  latus  and  the  carina.  The  occludent  margin  is  straight,  the  apex  broken 
off  and  thus  truncated;  the  earinal  margin  is  distinctly  arched,  the  scutal  margin  is  arched 
as  far  as  it  runs  at  the  side  of  the  scutum,  and  slightly  hollowed  out  near  the  upper  latus. 

The  carina  is  simply  but  slightly  bowed  ;  from  the  apex  to  the  basis  it  widens 
considerably.  It  has  a  distinct  roof,  which  is  not  quite  flat  but  slightly  convex  ;  the 
sides  of  the  carina  are  at  angles  greater  than  90°  with  the  roof.  The  apex  projects  freely, 
but  being  broken  it  is  impossible  to  judge  of  the  extent  of  this  free  projection. 

The  upper  latus  is  quadrangular,  owing  to  the  shortness  of  the  earinal  margin  almost 
triangular,  with  the  umbo  at  the  apex,  slightly  but  distinctly  beaked,  and  projecting 
over  the  surface.  The  scutal  margin  is  almost  straight,  only  slightly  hollowed  out ; 
the  tergal  margin  is  distinctly  arched,  the  basal  margin  slightly  convex. 

The  rostrum  is  almost  totally  covered  by  the  chitinous  membrane  ;  it  is  very  small 
and  carinate  ;  the  lateral  parts  are  covered  by  the  rostral  latera. 

The  rostral  latus  is  broad  but  low,  trapeziform,  with  the  umbo  at  the  rostral 
extremity.     The  basal  margin  is  shorter  than  the  scutal  margin. 

The  infra-median  latus  is  not  very  small,  and  of  a  triangular  shape. 

The  earinal  latus  is  medium-sized,  and  has  the  same  shape  almost  as  in  Scalpellum 
regium,  Scalpellum  darwinii,  and  Scalpellum  velutinum.  The  umbo  is  seated  at  the  apex, 
which  is  beaked  and  slightly  projecting  outwards.  A  ledge  arises  from  the  apex,  and 
separates  a  small  oval  depression  from  the  upper  latus.  The  earinal  margins  of  the  two 
earinal  latera  are  convex,  and  touch  each  other  at  the  base  and  below  the  middle  of  the 
carina. 

Length  of  the  capitulum  about  33  mm.,  of  the  peduncle  1G  mm. 

The  peduncle  is  stout,  growing  only  slightly  thinner  towards  the  under  extremity. 
The  scales  are  placed  in  about  nine  longitudinal  rows,  and  are  totally  covered  by  membrane. 
Transversely  each  row  consists  of  eight  scales. 

No  complemental  males  observed. 

This  species  was  taken  at  Station  195,  October  3,  1874  ;  lat.  4°  21'  S.,  long.  129°  7'  E. : 
depth,  1425  fathoms;  bottom  temperature,  3°-0  C. ;  bottom,  grey  ooze. 

(ZOOL.    CHALL.   EXP. PART    XXV. 1883.)  Bb    1  t 
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Observations. — It  is  extremely  difficult  to  decide  whether  one  is  right  in  considering 
the  specimen  taken  a1  Station  195  as  specifically  distinct  from  Scalpellum  regium. 
After  long  hesitation,  I  have  decided  to  do  so,  in  the  first  place,  because  the  capitulum  as 
a  whole  has  a  more  elongate  shape;  in  the  second  place,  because  the  chitinous  membrane 
which  rovers  the  valves  of  Scalpellum  moluccanum  is  smooth  or  almost  smooth,  whereas 
in  most  specimens  of  Scalpellum  regium  it  is  distinctly  hairy.  In  the  third  place,  the  form 
df  i  he  upper  latus  is  different,  being  a  great  deal  broader  in  Scalpellum  regium  than  in 
the  present  specimen.  As  in  other  similar  cases,  these  differences  may  turn  out — by 
intern i ediate  forms  being  discovered — not  to  be  of  enough  importance  for  creating 
different  species.  In  that  case  our  Scalpellum  moluccanum  will  retain  the. significance 
of  a  so-called  local  variety. 

Scalpellum  regium  (Wyv.  Thorns.),  n.  sp.  (PL  IV.  figs.  3-5  ;  PI.  IX.  fig.  12  ; 
PL  X.  figs.  1,  2). 

Surface  of  the  capitulum  covered  by  membrane,  which  in  some  specimens  is  rather 
smooth,  in  others  hairy.  Valves  fourteen.  Carina  simply  bowed,  with  the  roof  laterally 
convex.  Umbo  of  the  carina  at  the  apex.  Upper  latus  quadrangular.  Peduncle  short. 
Complemental  males  numerous. 

This  is  one  of  the  largest  species  known.  It  is  represented  by  numerous  specimens, 
and  was  found  at  two  different  stations,  which,  however,  are  close  to  one  another  and 
have  almost  the  same  depth.  This  depth  almost  reaches  3000  fathoms.  The  different 
bottles  containing  this  species  are  labelled  Scalpellum  regium,  n.  sp.,  or  Scalpellum 
regium,  Wyv.  Thomson.  Though  no  sufficient  description  of  this  species  has  been 
published,  I  retain  the  name  given  to  it  by  the  chief  of  the  scientific  staff  on  board  the 
Challenger,  the  late  Prof.  Sir  C.  Wyville  Thomson.1  This  name  has  been  mentioned 
in  another  printed  publication,  viz.,  in  a  paper  of  M.  Al.  Humbert,  inserted  in  the 
Journal  de  Zoologie,  iii.,  1874,  p.  133.  No  doubt  M.  Humbert  found  the  name  in  one 
of  the  letters  sent  by  Dr.  v.  Willemoes  Subm  to  Prof.  v.  Siebold,  and  published  in  the 
Zeitschr.  f.  Wissensch.  Zoologie,  or  else  in  the  Reports  from  the  Challenger.2 

Capitulum  with  fourteen  valves,  which  are  covered  by  membrane,  which  in  some 
of  the  specimens  is  almost  entirely  smooth,  in  others,  however  (and  especially 
in  the  older  specimens),  it  is  rather  hairy.  The  capitulum  is  very  robust,  almost  quad- 
rangular ;  very  thick  near  the  peduncle,  and  flatter  towards  the  apex.  The  valves  have 
their  umbones  at  the  apex,  and  show  very  distinct  lines  of  growth.  Tergum,  scutum, 
and  upper  latus  are  very  large  ;  the  valves  of  the  lower  whorl  comparatively  small. 

Scutum  trapeziform,  only  one  and  a  third  as  long  as  broad.       Convex,  with  the 

1  Nature,  1873,  vol.  viii.  p.  347.     Thomson,  C.  Wyv.,  Voyage  of  the  Challenger,  Atlantic,  vol.  ii.  p.  4. 

2  Proc.  Roy.  Soc,  vol.  xxiv.,  No.  170,  p.  574. 
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occludent  margin  almost  straight,  the  basal  margin  straight,  the  lateral  margin  slightly 
convex,  and  the  tergal  margin  hollowed  out.  The  umbo  is  at  the  apex,  which  in  younger 
specimens  is  produced  and  pointed,  in  older  ones  broken  off,  hence  blunt. 

Tergum  very  large,  triangular.  The  scutal  margin  is  almost  straight,  only  slightly 
convex;  the  occludent  margin  is  straight,  the  angle  which  it  describes  with  the  scuta] 
margin  is  a  little  greater  than  90°.  The  third  margin  of  the  triangle  is  the  carina! 
margin,  which  is  very  convex.  It  adjoins  the  carina  for  a  little  more  than  half  its  length; 
a  considerable  part  therefore  extends  above  the  apex  of  the  carina.  In  all  the  larger 
specimens  the  apex  of  the  valve  is  broken  off. 

Carina  very  robust,  with  the  umbo  at  the  apex,  which  does  not  penetrate  between 
the  two  terga.  The  carina  is  considerably  bowed,  and  increases  much  in  width  from  the 
apex  to  the  undermost  part.  The  roof  is  not  (mite  flat  but  laterally  rather  convex.  The 
sides  of  the  valve  are  not  much  developed,  and  are  about  at  right  angles  with  the  roof. 
The  lower  extremity  of  the  valve  is  triangular,  and  penetrates  between  the  two  carina] 
margins  of  the  carina!  latus. 

Upper  latus  large,  quadrangular,  with  the  scutal  and  tergal  margins  aboiost  of  the 
same  length,  and  the  carinal  and  basal  margins  also  nearly  equal  The  umbo  is  at 
the  apex. 

Rostrum  very  small;  it  is  separated  from  the  opening  between  the  two  scuta  by 
the  umbones  of  the  rostral  latera.     The  shape  of  the  rostrum  is  nearly  oval. 

Rostral  latus  broad  but  rather  low;  it  has  the  shape  of  a  trapezium,  the  basal  and 
scutal  margins  being  the  two  parallel  ones.  A  ridge  starting  from  the  umbo  divides  the 
valve  into  two  triangular  parts. 

Infra-median  latus  triangular,  with  the  umbo  at  the  superior  extremity. 
Carinal  latus  of  a  rather  irregular  shape,  and  much  resembles  that  of  Scalpelht/m 
<ji<jas.  The  umbo  is  at  the  apex,  which  is  beaked  and  distinctly  recurved.  The  upper 
margin  is  hollowed  out,  the  carina!  margin  convex.  A  rather  prominent  ridge  is  given  off 
from  the  apex,  and  divides  the  valves  into  two  triangular  parts ;  of  these  one  is 
a  distinct  latus,  the  other  belongs  rather  to  the  carinal  side  of  the  capitulum.  The  latter 
part  is  divided  into  two  parts  by  a  less  prominent  ridge,  which  divides  that  half  into 
two  unequal  parts,  the  narrower  being  the  one  which  is  separated  from  the  carina  by 
the  carinal  margin.  In  the  full-grown  specimens  the  carinal  margins  of  the  carina] 
latera  meet  each  other  at  the  base  of  the  carina ;  in  the  younger  they  seem  to  be 
separated  from  each  other  by  a  narrow  and  uncalcified  or  incompletely  calcified  part, 
which  probably  represents  a  sub-carina. 

Length  of  the  capitulum  37  mm.,  breadth  26  mm. 

Peduncle  rather  short  (22  mm.),  cylindrical,  robust;  covered  by  membrane.  Scales 
numerous  in  the  superior  part,  totally  covered  by  the  membrane;  in  the  inferior  pari 
only  their  edges  are  distinctly  visible.     Scales  placed  in  numerous  (eleven)  longitudinal 
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rows,  each  row  containing  about  sixteen  scales.  Surface  of  peduncle  furnished  with  very 
long  and  delicate  bristles. 

Mouth. (PI.  X.  fig.  1),  Labrum  bullate,  with  an  anteriorly  projecting  and  rather  flat 

part.  Palpi  robust,  with  very  numerous  hairs  at  the  extremity  and  on  the  outer  surface  ; 
their  shape  resembles  that  of  the  last  joint  of  the  human  thumb.  Mandibles  with 
three  teeth,  nearly  equal,  the  first  being  only  slightly  longer  than  the  two  following 
ones.  The  inferior  angle  broad,  rounded  at  the  extremity,  which  is  flat  and  indistinctly 
pectinated.  The  outer  surface  of  the  inferior  angle  is  furnished  with  very  delicate  hairs. 
Maxillm  elongate,  not  very  narrow.  Free  edge  (PI.  X.  fig.  2)  without  any  notch;  how- 
ever, neither  straight,  being  slightly  excavated  in  the  superior  and  slightly  convex  in 
the  inferior  half.  The  free  edge  is  beset  with  a  double  row  of  strong  spines  ;  the  superior 
angle  shows  only  one  great  spine.  It  is  much  thicker  but  only  slightly  longer  than  the 
other  spines.  Second  maxillce  with  a  rounded  lobe  at  the  anterior  margin  furnished 
with  numerous  hairs.  The  hindermost  part  of  the  outer  surface  over  almost  the  whole 
length  is  also  furnished  with  very  Ions;  and  slender  hairs  or  bristles.  Orifice  of  the 
so-called  olfactory  organ  not  placed  on  a  long  tubular  process. 

Cirri. — First  pair  with  the  rami  unequal ;  the  most  anterior  one  has  eight  broader 
the  posterior  ramus  twelve  narrower,  segments.  The  second  pair  has  also  unequal  rami ; 
one  of  twenty-one,  and  one  of  twenty-four  segments.  The  other  cirri  have  equal  rami. 
The  caudal  appendages  are  relatively  large,  four-jointed,  and  furnished  with  a  tuft 
of  very  long  hairs  at  the  extremity.  There  are  also  rows  of  very  long  hairs  on  the 
anterior  margins  of  the  other  segments. 

Penis  wanting. 

Eggs  large  (greatest  diameter  1*03  mm.,  shortest  0'S7  mm.) ;  united  in  two  flat  masses, 
each  of  which  contains  two  layers  of  ova,     Number  of  eggs  in  each  packet  about  200. 

Com  file  mental  males  numerous.  They  have  a  long  cylindrical  shape,  and  are  of 
a  very  simple  structure  (PI.  IX.  fig.  12).  In  one  of  the  full-grown  specimens  those 
of  the  one  side  numbered  about  half  a  dozen,  those  of  the  other  side  four.  I  have 
been  able  to  study  their  anatomy  by  transverse  sections.  Details  will  be  given  in  the 
third  part  of  the  present  report.  The  length  of  the  males  is  about  17  mm.  They  are 
covered  by  a  mantle  densely  beset  with  very  numerous  spines.  At  the  one  side  this 
mantle  has  a  slit  through  which  the  rudimentary  antennae  peep  out,  The  opening  of 
the  genital  apparatus  is  at  the  other  extremity  of  the  little  animal.  The  structure  of 
the  genital  apparatus  shows  the  same  parts  as  in  the  complemental  males  of  the  other 
species, — testis,  receptaculum  seminis,  vas  deferens. 

Scalpellum  regium  (Wyv.  Thorns.),  n.  sp.,  was  dredged  at  two  Stations.  Station 
61,  June  17,  1873;  lat.  34°  54'  N.,  long.  56°  38'  W.  ;  depth,  2850  fathoms; 
bottom  temperature,  l°-5  C.  ;  bottom,  grey  ooze.  Station  63,  June  19,  1873  ;  lat.  35° 
29'  N.,  long.  50°  53'  W.  ;  depth,  2750  fathoms ;  bottom,  grey  ooze. 
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Observations. — This  species  seems  to  be  rather  common  at  very  great  dipt  lis  in 
the  Atlantic  Ocean.  As  far  as  known  at  present,  these  are  the  deepest  places  inhabited 
by  Cirripedia.  As  well  by  the  structure  of  the  female  (and  hermaphrodite?)  as  by 
that  of  the  male  specimen,  the  species  closely  resembles  other  species  living  at  a  considerable 
depth,  and  also  some  from  much  lesser  depths.  The  deep-sea  species,  as  a  true  typical 
specimen  of  which  the  present  form  must  be  regarded,  have  no  distinct  character  of 
their  own.  The  very  rudimentary  condition  of  their  complemcntal  males  is  observed  in 
some  of  the  shallow-water  species  also. 


Scalpellum  regium,  var.  ovale  (PI.  V.  figs.  5,  6). 

Together  with  six  specimens  of  Scalpellum  regium,  a  specimen  was  dredged,  which 
in  most  respects  resembles  the  typical  species,  but  which  differs  from  it  in  general  shape 
and  in  the  length  of  the  peduncle.  Its  capitulum  is  not  quadrangular  but  long-oval, 
and  this  is  caused  by  the  greater  length  of  the  carina,  the  apex  of  which  is  situated  at 
a  small  distance  from  the  apex  of  the  tergum.  The  tergum  itself  is  a  great  deal  smaller, 
and  has  about  the  same  area  as  the  scutum.  The  carina  has  the  sides  almost 
undeveloped.  Of  the  valves  of  the  lower  whorl,  the  rostrum  is  small  and  very  narrow  ; 
the  rostral  latus  and  the  infra-median  latus  much  resemble  those  of  Scalpellum  regium. 
The  carinal  latus,  however,  is  a  great  deal  larger;  higher  in  the  first  place.  Moreover,  the 
ridges  which  divide  the  same  valve  in  Scalpellum  regium  into  distinct  triangles  are  by  no 
means  so  distinct  in  the  variety.  At  the  carinal  side  the  two  valves  are  separated  by  a 
membranous  part,  which  probably  represents  the  sub-carina. 

The  length  of  the  capitulum  in  the  only  specimen  is  31  mm.,  whereas  the  peduncle 
measures  22  mm.  The  capitulum  is  covered  by  membrane,  but  even  when  studied  with 
a  lens  this  membrane  appears  smooth,  that  is,  not  hairy  as  in  the  typical  specimens.  The 
peduncle  has  an  irregular  cylindrical  shape  ;  the  scales  are  distinct  in  the  inferior  part  of 
the  peduncle,  but  totally  covered  by  membrane  near  the  capitulum.  There  are  about 
eleven  longitudinal  rows,  some  of  which  number  on  less  than  twenty  scales. 

This  variety  was  furnished  with  a  complemental  male,  which  was  still  in  the  pupa- 
stage.  This,  however,  is  no  reason,  I  think,  why  we  should  consider  the  specimen  as  a 
young  specimen  of  Scalpellum  regium;  for,  in  the  first  place,  I  often  observed  males 
in  that  condition  attached  to  the  same  female  together  with  well-developed  males, 
and  in  the  second  place,  because  one  of  the  specimens  of  Scalpellum  regium,  the  capitulum 
of  which  measured  only  2.3"5  mm.,  was  furnished  with  as  many  as  four  well-developed 
males. 

The  animal  was  taken  at  Station  61,  June  17,  1873  ;  Lit.  34°  54'  X.,  long.  5G°  38' 
W.  ;  depth,  2850  fathoms;  bottom  temperature,  1°'5  C.  ;  bottom,  grey  ooze. 
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Scalpellum  darmnii,  n.  sp.  (PL  V.  figs.  1,  2;  PL  X.  figs.  3-5). 

Surface  and  borders  of  the  valves  almost  hidden  under  a  thick  villous  membrane. 
Valves  fourteen.  Carina  simply  bowed,  massive,  considerably  increasing  in  width  from 
the  upper  to  the  lower  part  ;  with  the  umbo  at  the  apex,  and  with  the  roof  convex  and 
gradually  passing  into  the  sides.  Upper  latus  having  the  form  of  the  sector  of  a  circle 
of  about  50°.     Peduncle  rather  long.     Males  four. 

This  is  the  largest  species  of  Scalpellum  known.  Only  a  single  specimen  of  it  was 
dredged  during  the  cruise  of  the  Challenger. 

Capitulum  consisting  of  thirteen  valves,  the  carina  being  the  only  single  one.  Valves 
covered  by  a  brownish  and  very  thick  membrane,  which,  however,  on  the  carina, 
tergum,  scutum,  and  upper  lateral  valve,  diminishes  in  thickness  from  the  lower  to  the 
upper  end,  the  latter  in  consequence  being  marked  out  by  a  fighter  colour. 

Scutum  broad,  not  quite  twice  as  long  as  broad,  convex,  quadrilateral,  with 
the  occludent  margin  the  longest ;  tergal  margin  slightly  hollowed  out,  lateral  margin 
slightly  convex.  The  umbo  is  at  the  uppermost  point  of  the  valve  ;  the  lines  of  growth 
run  parallel  with  the  basal  and  lateral  margins.  The  apex  does  not  project  over  the 
tergum. 

Tergum  large,  having  a  greater  area  than  the  scutum  ;  fiat,  oval,  with  the  apex  trun- 
cated (having  been  broken  off),  and  the  basal  angle  pointed.  The  occludent  margin  is 
straight,  the  carinal  margin  distinctly  arched,  the  scutal  margin  being  arched  also,  but 
not  so  distinctly.     Lines  of  growth  not  very  distinct. 

Carina  simply  bowed,  boat-shaped,  with  a  rounded  keel.  Very  broad  near  the  lower 
extremity,  gradually  growing  narrower  towards  the  upper  end.  Sides  nearly  as  broad  at 
the  lower  end  of  the  valve  as  close  to  the  apex.  Lines  of  growth  oblique,  meeting  in 
the  median  line. 

Upper  latus  triangular,  large,  with  the  apex  pointed,  the  umbo  being  near  the  apex. 
The  side  which  is  opposed  to  the  apex,  and  which  is  composed  of  the  carinal  and  the 
basal  margins,  describes  a  beautiful  curved  line. 

Rostrum  represented  by  an  extremely  small  and  very  narrow  valve  between  the 
rostral  angles  of  the  rostral  latera.     Totally  hidden  under  the  chitinous  membrane. 

Rostral  latus  trapeziform,  with  the  scutal  margin  almost  parallel  to  the  basal  margin  ; 
the  rostral  angle  slightly  projects  beyond  the  scutum. 

Infra-median  latus  triangular,  with  nearly  equal  sides  and  a  long  basal  margin. 

Carinal  latus  large,  of  an  irregular  shape,  subtriangular,  umbo  projecting  outwards, 
the  apex  being  distinctly  beaked.  A  ledge  starting  from  the  apex  describes  a  curve,  and 
separates  a  small  depression  from  the  basal  margin  of  the  upper  latus.  The  carinal 
margin    is    slightly   convex,    the    triangular   basal    part    of  the    carina    being   placed 
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between  the  carina!  margin  of  the  two  carinal  latent.  Lower  margin  considerably 
convex  ;  upper  margin  slightly  concave. 

Length  of  capitulum,  about  4<>  mm. 

Peduncle  long  (31  mm.),  .stout,  growing  wider  towards  the 
upper  end,  though  even  here  by  no  means  attaining  the  width 
of  the  capitulum.  Whereas  the  capitulum  is,  especially  in  Hi'' 
upper  part,  much  flattened,  the  peduncle  is  circular  in  section. 
The  peduncle  is  also  covered  by  membrane  ;  the  transverselj 
elongated  scales  therefore  not  very  distinct,  a  little  more 
so  in  the  lower  part  of  the  peduncle. 

The  accompanying  woodcut  (fig.  3)  shows  tin;  way  in 
which  the  only  specimen  of  this  species  was  attached  to  a 
manganese  nodule.  These  nodules,  Mr.  Murray  informs  me, 
are  formed  by  concretionary  depositions  around  sharks'  teeth, 
pumice,  and  other  substances  at  the  bottom. 

I  have  not  studied  the  structure  of  the  animal  contained 
within  the  valves.  I  found  four  complemental  males  attached 
between  the  mantle  and  the  scutum,  at  a  short  distance  from 
the  apex  of  the  valve  and  close  to  its  occludent  margin. 
Three  specimens  were  on  the  left  and  one  on  the  right 
side.  They  have  the  same  shape  as  those  of  Scalpellum 
regium,  but  they  are  considerably  larger,  having  a  length  of 
27  mm.  Small  prehensile  antennas  indicate  the  anterior 
extremity  of  the  body,  the  opening  of  the  genital  duct  being 
at  the  other  extremity.     The  great  size  of  the  males  enabled 

me  to  make  preparations  of  their  anatomy ;  with  the  aid  of  which  the  figures  on 
PI.  X.  are  drawn.  The  wall  of  the  body  is  distinctly  seen  under  that  which  represents 
the  mantle ;  muscles  are  attached  to  the  former,  and  the  latter  is  covered  by  very  minute 
bristles. 

This  species  was  taken  at  Station  299,  December  14,  1875;  lat.  33°  31'  S.,  long. 
74°  43'  W.  ;  depth,  2160  fathoms;  bottom  temperature,  1°-1  C. ;  bottom,  grey 
mud. 


Fig.    3.— Scalpellum    darwinii,    at- 
tached to  a  nodule  of  manganese. 


(b.)  Species  without  a  Rostrum. 


Scalpellum  distinctum,  n.  sp.  (PI.  VI.  figs.  10,  11). 

Valves  thirteen,  not  covered  by  membrane,  separated  from  each  other  by  distinct 
chitinous  interspaces.     Carina  with  the  umbo  at  the  apex,  simply  bowed,  with  a  flat  roof 
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furrowed  longitudinally.  Upper  latus  large,  hexagonal.  Infra-median  latus  large, 
wine-glass  shaped.  Scutum  almost  triangular.  Peduncle  cylindrical,  with  minute  and 
very  prominent  scales. 

This  species  is  extremely  characteristic  through  the  form  of  its  scutum  and  of  its 
upper  latus.     It  is  represented  by  a  single  specimen  only. 

Capitulum  of  an  elongate-oval  shape,  flat,  consisting  of  thirteen  valves  only.  The 
valves  show  distinct  lines  of  growth,  and  are  separated  from  each  other  by  rather  broad 
chitinous  interspaces. 

Scutum  triangular,  caused  by  the  lateral  margin  being  almost  a  prolongation  of  the 
.short  basal  margin.  Occludent  margin  arched.  Tergal  margin  rather  long,  a  triangular 
portion  is  described  at  the  lateral  extremity  of  the  tergal  margin  by  this  margin,  and 
by  the  uppermost  part  of  the  lateral  margin.  This  triangular  portion  penetrates 
between  the  upper  latus  and  the  tergum,  where  it  is  received  into  a  small  excavation. 
Umbo  of  the  scutum  at  the  apex,  which  is  slightly  turned  upwards. 

Tergum  triangular,  with  a  not  very  long  occludent  margin.  Carina!  margin  slightly 
arched,  scutal  margin  slightly  hollowed  out.  A  triangular  portion  at  the  basal  angle 
penetrates  between  the  upper  latus  and  the  carina. 

Carina  not  very  strongly  and  simply  bowed.  Eoof  flat,  not  increasing  much  in 
width  from  the  upper  to  the  lower  extremity;  bordered  by  distinct  ridges,  hence 
the  surface  appears  longitudinally  furrowed.  Sides  at  right  angles  with  the  roof,  not 
very  wide,  but  of  the  same  width  over  the  whole  length  of  the  carina. 

Upper  latus  irregularly  hexagonal,  rather  large.  Its  umbo  is  seated  a  little  above 
the  middle  of  the  scutal  margin. 

Rostral  latus  irregularly  quadrangular.  Scutal  margin  almost  straight,  lateral 
margin  describing  an  Shaped  hue,  rostral  margin  straight,  basal  margin  straight  also. 

Infra-median  latus  having  the  form  of  a  wine-glass.  The  foot  is  small,  triangular, 
and  the  umbo  is  seated  at  the  base  of  a  much  larger  and  wider  portion. 

Carinal  latus  irregularly  quadrangular.  Umbo  at  the  foot  of  the  carinal  margin,  slightly 
protuberant  beyond  the  edge  of  the  carina.  Carinal  margin  hollowed  out,  upper  margin 
short  and  oblique.     Lateral  margin  hollowed  out,  basal  margin  well-developed. 

Length  of  the  capitulum,  15 '5  mm. 

Peduncle  short,  5 "5  mm.,  covered  by  very  small  and  numerous  calcareous  scales,  placed 
in  not  very  regular  rows.  On  some  of  the  longitudinal  rows  thirteen  or  fourteen  scales 
may  be  distinguished.  The  scales  have  very  prominent  and  rounded  free  edges.  The 
chitin  of  the  peduncle  may  everywhere  be  seen  between  the  scales. 

Structure  of  the  animal  not  studied ;  complemental  male  not  observed. 

The  species  was  taken  at  Station  218,  March  1,  1875  ;  lat.  2°  33'  S.,  long.  144°  4'E.  ; 
depth,  1070  fathoms;  bottom  temperature,  2°-l  C.  ;  bottom,  Globigerina  ooze. 
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Scalpvll mn  minutum,  n.  sp.  (PL  V.  fig.  12). 

Valves  thirteen,  with  their  surface  covered  by  thin  membrane.  Valves  thin  and  britl  le. 
Carina  simply  and  not  very  strongly  bowed,  with  the  umbo  al  the  apex.     Infra-mediaii 

latus  oblong  quadrangular.     Upper  latus  pentagonal. 

This  very  small  species  is  represented  by  a  single  specimen  only.     It  comes  near  to 

Scalpcll ma  novce-zelandia> ,  and  belongs  to  the  same  division  of  the  genus  as  that  species, 
and  as  ScaVpellum  jkwwm.  It  may  he  distinguished  from  these  species  by  the  form  of 
the  carina  almost  at  first  sight. 

The  capitulum  is  very  flat,  the  valves  are  covered  by  very  thin  membrane,  and  do  nol 
show  distinct  ridges  of  growth. 

The  scutum  is  elongate,  quadrangular,  almost  twice  as  long  as  broad.  The  umbo  is 
at  the  apex,  which  is  slightly  protuberant  beyond  the  occludent  margin  of  the  tergum. 

The  tergum  is  stout,  and  surpasses  the  scutum  in  area.  Its  apex  is  recurved,  the 
occludent  margin  being  slightly  arched. 

The  carina  is  not  so  long  as  in  Scalpdlum  flavum,  and  is  almost  straight.  The  roof 
is  flat,  and  does  not  increase  considerably  in  width  from  the  upper  to  the  lower  extremity. 
The  umbo  is  at  the  apex,  which  almost  penetrates  between  the  two  scuta;  the  roof  shows 
a  small  thickened  portion  near  its  apical  extremity. 

The  v/pper  latus  is  pentagonal,  being  truncated  at  the  angle  formed  by  the  basal  and 
scutal  margins. 

The  rostral  latus  is  triangular  ;  its  rostral  margin  is  arched,  its  scutal  margin  hollowed 
out,  its  lateral  margin  arched  also. 

The  infra-median  latus  is  narrow,  being  only  slightly  wider  near  the  upper  extremity  . 
It  is  an  impossibility  to  distinguish  the  place  where  the  umbo  is  seated  ;  it  is  probably 
close  to  the  base. 

The  carina!  latus  has  an  irregular  shape.  Its  carina!  margin  is  hollowed  out  in 
the  superior  portion,  and  its  umbo  is  situated  at  a  considerable  distance  from  the  base. 
Hence,  there  is  a  well-developed  inferior  portion  of  the  carinal  margin  also.  Lateral  and 
upper  margins  of  the  same  length  and  almost  straight. 

Length  of  the  capitulum,  G  mm. 

The  peduncle  is  very  short,  not  quite  2  mm.  Some  very  small  scales  arc  developed 
at  the  upper  extremity  of  the  peduncle  ;  they  are  wanting  near  the  lower  extremity. 

Structure  of  the  animal  within  the  capitulum  not  studied  ;  coinplernental  male  not 
observed. 

This  species  was  taken  at  Station  302,  December  28,  1875  ;  lat.  42°  43'  S.,  long.  82° 
11'  W.;  depth,  1450  fathoms;   bottom  temperature,  1°'5  C;  bottom,  Globigerina  ooze. 

Observations. — I  cannot  say  with  certainty  whether  the  specimen  taken  at  Station 
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302  is  indeed  a  full-grown  one.  As  in  many  of  the  other  cases  in  which  I  propose  a  new 
species  for  a  single  specimen,  it  has  only  been  done  because  it  was  an  utter  impossi- 
bility to  consider  it  as  a  specimen  of  one  of  the  better  established  species.  Future  inves- 
tigations, conducted  upon  a  richer  material,  will  alone  be  able  to  decide  this  question. 

Scalpellum  ahi/ssicola,  n.  sp.  (PI.  VI.  fig.  12). 

Surface  of  the  valves  covered  by  a  very  thin  membrane,  almost  smooth.  Valves 
thirteen;  they  are  thin  and  brittle.  Umbo  of  the  carina  at  the  apex.  Carina  simply 
but  strongly  bowed,  with  the  roof  fiat.  Upper  latus  hexagonal,  very  large.  Infra-median 
latus  oblong,  quadrangular. 

This  species  is  represented  by  a  single  specimen  only.  It  is  a  small  and  rather 
elongate  species,  in  many  respects  resembling  Scalpellum  novce-zelandice,  Scalpellum 
Jiavum,  &c. 

Capitulum  elongate,  surface  unequal,  a  distinct  gibbosity  being  observed  near  the 
middle  of  the  upper  latus.  The  occludent  margin  is  very  slightly  arched,  the  carinal 
margin  much  more  distinctly.  Valves  thirteen ;  the  chitinous  membrane  which  covers 
their  surface  is  very  thin. 

Scutum  quadrilateral,  elongate,  large.  Occludent  margin  slightly  convex,  tergal 
margin  a  little  hollowed  out,  apex — where  the  umbo  is — slightly  projecting  over  the 
tergum.  Lateral  margin  hollowed  out  at  the  superior  extremity  and  slightly  convex  in 
the  inferior  part.     Basal  margin  slightly  convex  also. 

Tergum  elongate,  triangular.  Occludent  margin  slightly  convex,  scutal  margin 
slightly  hollowed  out,  carinal  margin  again  convex. 

Carina  elongate,  with  a  flat  roof  regularly  though  not  very  strongly  increasing  in 
width  from  the  upper  to  the  lower  extremity.  Sides  well-developed,  but  more  so  in  the 
upper  than  in  the  lower  half  of  the  valve.  The  sides  are  about  at  right  angles  with  the 
roof.     Umbo  of  the  valve  at  the  apex. 

Upper  latus  rather  large.  Tergal  and  carinal  margins  almost  straight,  basal  margin 
consisting  of  two  parts, — a  larger  and  slightly  arched  one  separating  it  from  the  carinal 
latus,  and  a  smaller  straight  one  against  which  the  infra-median  latus  is  placed.  The 
scutal  margin  follows  the  margin  of  the  scutum,  against  which  it  is  placed. 

Rostral  latus,  as  the  other  latera  of  the  lower  whorl,  rather  high.  Caused  by  the 
shortness  of  the  basal  margin,  the  shape  of  the  valve  is  nearly  triangular.  The  rostral 
margin  is  straight,  and  placed  against  the  same  margin  of  the  valve  of  the  other 
side ;  the  scutal  margin  is  slightly  hollowed  out,  the  lateral  margin  is  again  slightly 
convex. 

Infra-median  latus  hour-glass-shaped,  with  the  umbo  about  in  the  middle  of  the  valve. 
The  basal  margin  is  only  a  little  broader  than  the  upper  margin. 
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Canned  latus  large,  penetrating  with  its  upper  part  between  the  carina  and  the  upper 
latus.  Lateral  margin  convex,  carina!  margin  hollowed  oul  in  the  uppermosl  portion, 
the  inferior  portion  being  nearly  straight,  basal  margin  as  long  as  the  inferior  portion  of 
the  carinal  margin. 

Length  of  the  capitulum,  8  mm. 

Peduncle  short,  about  one-third  the  length  of  the  capitulum.  Totally  covered  by 
scales,  which  are  placed  on  very  regular  longitudinal  rows.  Each  of  these  rows,  of  which 
there  are  about  seven,  contains  eight  scales. 

I  have  not  been  able  to  study  the  structure  of  the  animal  within  the  capitulum,  nor 
have  I  observed  the  complemental  male. 

The  species  was  taken  at  Station  246,  July  2,  1875;  lat.  36°  10'  N.,  long.  178°  0'  E.; 
depth,  2050  fathoms;  bottom  temperature,  l°-3  C;  bottom,  grey  ooze. 

Scalpellum  vitreum,  n.  sp.  (PI.  V.  fig.  14). 

Surface  of  the  valves  smooth,  not  covered  by  membrane,  beautifully  striated.  Valves 
thirteen.  Carina  simply,  only  slightly,  bowed,  with  the  roof  Hat.  Umbo  of  the  carina 
at  the  apex.  Upper  latus  trapeziform.  Infra-median  latus  small,  triangular.  Other 
valves  of  the  lower  whorl  well-developed.      Peduncle  short. 

This  species  is  represented  by  a  single  specimen  only.  It  is  medium-sized,  and  belongs 
to  the  species  with  the  valves  of  the  lower  whorl  well-developed. 

The  capitulum  is  elongate,  not  quite  twice  as  long  as  broad,  very  flat,  and  consisting 
of  thirteen  valves  only.  The  surface  of  the  valves  is  nut  covered  by  membrane,  therefore 
smooth.  The  smoothness,  however,  is  incomplete,  as  the  valves  are  furnished  with  parallel 
and  very  delicate  ridges,  which  are  in  a  perpendicular  or  in  a  somewhat  oblique  direction 
to  the  lines  of  growth.      The  lines  of  growth  are  only  very  imperfectly  visible. 

The  scutum  is  quadrilateral,  with  the  occludent  margin  convex,  the  basal  margin 
slightly  hollowed  out,  the  lateral  margin  straight,  and  the  tergal  margin  straight  also,  and 
only  slightly  hollowed  out  in  the  anterior  part.  The  umbo  is  at  the  apex,  which  i>  a 
little  produced,  and  projects  over  the  tergum. 

The  tergum  nearly  equals  the  scutum  in  size,  its  occludent  margin  is  convex,  the  two 
other  margins  are  nearly  straight;  the  carina]  margin  is  considerably  longer  than  the 
scutal  margin. 

The  carina  is  long  and  has  a  Hat  roof.  At  its  inferior  extremity  this  roof  has  a  con- 
siderable width,  which  slopes  towards  the  apex,  where  the  umbo  is  situated.  The  sides 
in  the  undermost  part  of  the  valve  are  narrow  and  at  right  angles  with  the  roof;  in  the 
superior  part,  however,  they  are  broader,  and  at  angles  greater  than  90  with  the  roof. 
Here  these  sides  are  delicately  but  very  distinctly  furrowed. 
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The  upper  lotus  is  trapeziform,  and  has  the  four  margins  nearly  straight.  The 
scutal  margin  is  the  longest,  the  carina!  margin  the  shortest  of  the  four,  the  tergal  and 
basal  margins  are  almost  of  equal  length. 

The  rust  ml  lotus  is  almost  triangular,  the  lateral  margin  being  almost  the  prolongation 
of  the  short  basal  margin.  The  umbo  is  at  the  extremity  of  the  oecludent  margin  of  the 
scutum.  Tlic  valve  is  indistinctly  divided  into  two  parts,  by  a  ridge  running  from  the 
umbo  to  the  point  where  the  lateral  and  basal  margins  meet. 

The  infra-median  lotus  is  triangular  and  rather  narrow,  and  has  the  umbo  at  the 
superior  extremity.  This  superior  extremity  does  not  reach  the  scutal-basal  angle  of  the 
upper  latus. 

The  corinal  lotus  is  large  and  almost  trapeziform.  The  lateral  and  upper 
margins  are  almost  of  the  same  length,  and  the  basal  margin  is  only  a  little  shorter.  The 
carinal  margin,  on  the  contrary,  is  a  great  deal  longer.  It  has  the  umbo  at  one-fourth  of 
the  total  length  from  the  inferior  extremity.  The  part  above  the  umbo  is  slightly 
excavated. 

Length  of  the  capitulum,  13 "5  mm. 

The  peduncle  is  extremely  short  (3-5  mm.),  conical,  furnished  with  a  membrane  which 
covers  the  scales  also.  Hence  these  are  only  imperfectly  visible.  They  form  seven 
longitudinal  rows,  each  of  them  composed  of  about  eight  rather  large  scales. 

I  have  not  studied  the  animal  contained  within  the  capitulum  of  this  species,  and 
complemental  males  were  not  present  at  the  place  they  ordinarily  occupy. 

This  species  was  taken  at  a  small  distance  from  Yeddo,  at  Station  237,  June  17,  1875  : 
lat.  34°  37' N.,  long.  140°  32' E.;  depth,  1875  fathoms;  bottom  temperature,  1°7  C; 
bottom,  mud. 

Observations. — This  species  is  nearly  related  to  Scalpellum  truncatum,  Scalpellwm 
australicum,  &c.     The  form  and  structure,  of  the  valves,  however,  show  its  distinctness. 


Scalpellum  'planum,  n.  sp.  (PI.  IV.  figs.  12,  13). 

Surface  of  the  capitulum  smooth,  covered  by  a  very  thin  membrane.  Valves  thirteen. 
Scutum  triangular.  Carina  simply  bowed,  with  a  flat  roof  and  the  umbo  at  the  apex. 
Upper  latus  large,  with  the  umbo  near  the  middle  of  the  scutal  margin.  Infra-median 
latus  narrow,  elongate. 

This  elegant  little  deep-sea  species  is  represented  by  a  single  specimen. 

The  capitulum  is  elongated  and  very  flat.  Its  greatest  breadth  is  about  in  the 
middle,  towards  the  peduncle  it  is  a  great  deal  narrower.  The  margins  of  the  valves 
are  very  distinct.  The  carina  is  separated  from  the  tergum  by  an  interspace  filled  with 
chitinous  membrane. 
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The  scutum  is  almost  triangular,  the  basal  and  lateral  margins  forming  almost  a 
continuation  of  each  other.  The  occludent  margin  is  slightly  arched,  the  tergal  margin 
is  straight,  the  lateral  and  basal  margins  form  together  an  undulating  line.  The  umbo 
is  at  the  apex. 

The  tergum  is  large,  with  the  occludent  margin  convex,  the  scuta!  margin  slightly 
hollowed  out,  and  the  carinal  margin  slightly  convex  in  the  undermost,  and  hollowed 
out  in  the  uppermost,  part.     The  umbo  is  at  the  apex,  which  is  distinctly  recurved. 

The  carina  is  simply  bowed,  with  the  roof  Hat.  The  roof  only  slightly  increases  in 
width  from  the  apex  towards  the  base,  and  is  bordered  on  each  side  by  a  distinct  ridge. 
The  valve  is  furnished  with  distinct  lateral  parts,  which  are  at  right  angles  with  the  roof, 
and  increase  much  in  width  from  the  base  upwards. 

The  upper  latus  has  a  very  characteristic  shape,  with  the  umbo  seated  about  in  the 
middle  of  the  scutal  margin.  It  has  about  the  shape  of  the  greatest  half  of  a  pentagon, 
and  it  is  limited  by  five  sides;  the  longest  is  the  scutal  margin,  then  follows  the  carina] 
margin,  then  the  margin  between  this  valve  and  the  carinal  latus,  then  the  tergal 
margin,  and  finally  comes  the  shortest  of  all,  viz.,  the  margin  between  it  and  the 
rostral  latus.     The  third  and  fifth  together  form  the  basal  margin  of  the  valve. 

Of  the  valves  of  the  lower  whorl,  the  rostral  and  carinal  latera,  though  not  very 
wide,  are  well-developed  ;  the  infra-median  latus,  however,  is  extremely  narrow. 

The  two  rostral  latera  meet  one  another  below  the  occludent  margin  of  the  scuta, 
with  long  rostral  margins.  The  umbo  is  at  the  apex,  and  projects  distinctly  over  the 
edge  of  the  scutum.  Each  rostral  latus  is  divided  into  two  triangular  parts  by  a  ridge 
running  from  the  apex  to  the  hindermost  edge  of  the  basal  margin. 

The  infra-median  latus  is  extremely  narrow ;  its  umbo  is  seated  at  a  small  distance 
from  the  apex,  and  projects  a  little  over  the  surface  of  the  valve.  The  valve  slightly 
increases  in  width  from  the  apex  to  the  base. 

The  carinal  latus  is  pentagonal.  Its  umbo  is  at  the  base  of  the  carina,  and  projects 
distinctly  over  the  hinder  margin  of  the  carina.  The  valve  is  divided  into  three  triangles 
by  two  ridges  starting  from  the  umbo.  Of  these  triangles  the  uppermost  is  by  far  the 
greatest.  The  carinal  margin  is  divided  into  two  parts,  one  above  the  umbo  hollowed 
out  and  longer,  the  other  beneath  the  umbo  short  and  nearly  straight. 

Length  of  the  capitulum,  12  mm. 

The  peduncle  is  short,  3  mm.  only,  and  totally  covered  by  calcareous  scales.  Of 
these  about  eleven  are  placed  in  a  longitudinal  row,  the  number  of  these  rows  being  also 
about  eleven.  As  a  prolongation  of  the  peduncle  a  chitinous  membrane  covers  a  part 
of  the  horny  thread  by  which  the  specimen  is  attached,  and  this  membrane  presents  also 
some  small  calcareous  scales. 

The  structure  of  the  animal  contained  within  the  capitulum  has  not  been  investigated, 
nor  have  I  been  able  to  make  out  whether  complemental  males  were  present  or  not.     In 
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this  and  in  other  cases  where  the  object  is  small  and  only  a  single  specimen  is  present, 
the  fear  of  spoiling  the  specimen  made  me  unwilling  to  dissect  it. 

This  species  occurred  at -.Station  1(50,  March  13,  1874;  Lit.  42°  42' S.,  long.  134°  10'  E. ; 
depth,  2(300  fathoms;  bottom  temperature,  0°-2  C.  ;  bottom,  red  clay. 

Observations. — This  species  shows  much  resemblance  to  Scalpellum  clistinctum, 
dredged  from  a  depth  of  1070  fathoms  in  the  Pacific  Ocean  north  of  New  Guinea.  The 
dillcivnt  shape  of  the  valves  of  the  lower  whorl,  and  also  of  the  scutum,  has  made  me 
consider  them  as  different  species.  The  difference  in  depth  is  also  considerable,  but  this 
alone  would  by  no  means  be  of  sufficient  importance  to  separate  the  species. 

Scalpellum  australicum,  n.  sp.  (PI.  V.  fig.  11). 

Surface  of  the  valves  naked,  with  slightly  prominent  ridges.  Valves  thirteen,  closely 
locked  together.  Carina  with  the  umbo  at  the  apex,  simply  bowed,  with  the  roof  flat 
and  bordered  on  each  side  by  a  rather  prominent  ridge.  Upper  latus  trapeziform.  Infra- 
median  latus  narrow,  elongate.     Umbo  of  the  carina!  latus  projecting  beyond  the  carina. 

Of  this  species  only  a  single  specimen  was  collected ;  from  the  same  locality  a 
specimen  of  Scalpellum  dubium,  and  one  of  Scalpellum  truncatum  were  obtained. 

Capitulum  flat,  consisting  of  thirteen  valves.  Valves  naked,  with  distinct  ridges 
and  furrows.  There  are  no  distinct  interspaces  between  the  different  valves.  The  shape 
of  the  capitulum  is  elongate-oval. 

Scutum  slightly  convex,  with  the  occludent  margin  arched ;  the  tergal  margin  is 
feebly  undulating,  being  hollowed  out  near  the  apex '  and  convex  towards  the  lateral 
margin.  The  umbo  is  at  the  apex,  which  projects  over  the  tergum ;  the  lateral  margin 
is  very  irregular,  the  umbo  of  the  upper  latus  projecting  a  great  deal  over  the  scutum. 
The  basal  margin  is  rather  short,  straight,  and  at  an  angle  less  than  90°  with  the 
occludent  margin. 

Tergum  triangular,  with  the  occludent  margin  arched,  the  carina!  margin  undulating, 
and  the  scutal  margin  rather  irregular.  The  umbo  is  at  the  apex,  which  is  distinctly 
recurved. 

Carina  simply  bowed,  with  the  roof  flat  and  bordered  by  distinct  ridges ;  sides  at  about 
right  angles  with  the  roof,  and  much  broader  near  the  upper  extremity  of  the  valve. 

Upper  latus  trapeziform,  with  the  apex,  where  the  umbo  is  seated,  projecting 
very  much  over  the  scutum.  Carinal  margin  short,  scutal  margin  hollowed  out,  basal- 
scutal  angle  truncated. 

Rostral  latus  irregularly  quadrangular.  Lateral  margin  straight  and  rather  long, 
scutal  margin  hollowed  out,  basal  margin  short.  The  umbo  is  at  the  rostral  upper 
angle  of  the  valve,  and  projects  over  the  occludent  margin  ;  from  the  umbo  a  curved 
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ridge  runs  towards  the  posterior  basal  angle.     This  ridge  divides  the  valve  into  a  larger 
lateral  and  a  smaller  rostral  part. 

Infra-median  latins  extremely  narrow,  with  the  unil car  the  base  ;   the  part   above 

the  umbo  is  comparatively  large  and  wedge-shaped,  the  part  below  the  umbo  is  small 
and  triangular. 

Carinal  lotus  quadrangular,  with  the  umbo  projecting  considerably  beyond  the 
carina.  The  carinal  margin  is  hollowed  out,  the  upper  and  lateral  margins  are  straight. 
The  basal  margin  is  rather  long,  the  lowest  parts  of  the  carinal  margins  of  the  two  carinal 
latera  touch  one  another  under  the  middle  of  the  carina.  From  the  umbo  a  curved  ridge 
runs  to  the  anterior  basal  angle  of  the  valve. 

Length  of  the  capitulum,  12 "5  mm. 

Peduncle  slightly  conical,  being  a  little  wider  near  the  capitulum  than  near 
the  base.  It  is  very  short  (little  more  than  2  mm.  long).  The  scales  are  prominent 
and  not  numerous,  each  longitudinal  row  contains  no  more  than  seven,  and  there  are 
five  of  these  rows.  The  scales  near  the  capitulum  are  distinctly  larger  than  those  near 
the  base  of  the  peduncle. 

Of  this  beautiful  little  species  I  have  not  studied  the  internal  structure  of  the  animal, 
nor  have  I  been  able  to  observe  the  complemental  male. 

The  species  was  dredged  at  Station  184,  August  29,  1874;  kit.  12°  8'  S.,  long.  145° 
10'  E.  ;  depth,  1400  fathoms ;  bottom  temperature,  1°'8  C.  ;  bottom,  grey  ooze. 

Observations. — Scalpellum  austraHcum  is  nearly  related  to  Sealpellum  antarcticum, 
Sealpellum  tome,  and  some  other  species.  Future  investigators  examining  a  great  number 
of  specimens,  will  perhaps  only  regard  as  varieties  what  I  believe  to  be  distinct  species. 


Scalpellum  temie,  n.  sp.  (PI.  IV.  figs.  20,  21  ;  PI.  X.  fig.  (5). 

Valves  thirteen,  covered  by  a  thin  woolly  membrane.  Carina,  with  the  umbo  at  the 
apex,  simply  and  feebly  bowed,  with  the  roof  flat.  Upper  latus  trapeziform.  Infra- 
median  latus  narrow,  small.  Umbo  of  the  carinal  latus  not  projecting  beyond  the  carina. 
Peduncle  cylindrical,  short. 

This  species  is  represented  by  a  single  specimen  only ;  in  general  shape  it  much 
resembles  Sealpellum  antaretieum.     On  closer  examination  it  appeals  to  be  distinct. 

Capitulum  consists  of  thirteen  valves ;  there  is  a  trace  of  a  rostrum,  but  it  is  too 
rudimentary  to  be  considered  as  a  distinct  valve.  The  valves  are  covered  by  a  thin 
woolly  membrane;  the  lines  of  growth  can  only  be  followed  indistinctly  under  that 
membrane.  In  general  outline  the  valve  is  elongate-oval;  at  its  base  it  is  sharply 
marked  off  from  the  peduncle. 

Scutum  about  twice  as  long  as  broad.     Occludent  and  lateral  margins  nearly  parallel ; 
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umbo  at  the  apex,  which  is  produced  and  slightly  recurved  ;  it  projects  a  little  over  the 

tergum. 

Tergwm  triangular,  stout,  broad.  Occludent  margin  long,  arched.  Apex  recurved. 
Scutal  margin  almost  straight,  carinal  margin  straight  in  the  under,  hollowed  out  in 
the  upper,  part. 

Carina  very  large,  .simply  bowed,  but  almost  straight.  Koof  flat,  not  bordered  by 
distinct  ridges.  Sides  of  the  valves  at  angles  with  the  roof  greater  than  90°.  These 
sides  are  broader  near  the  upper  extremity  than  near  the  lower  end. 

Upper  latus  quadrangular;  the  angle  described  by  the  scutal  and  basal  margins 
truncated ;  hence  the  valve  appears  to  be  pentagonal.  The  apex  slightly  projects  over 
the  scutum. 

Rostral  latus  quadrangular;  the  scutal  and  basal  margins  parallel.  The  valve  is 
divided  by  a  ridge  into  two  triangular  parts. 

Infra-median  latus  does  not  reach  the  slightly  truncated  scutal-basal  angle  of 
the  upper  latus  ;  narrow.     Umbo  at  the  upper  extremity. 

Carinal  latus  quadrangular.  Carinal  margin  almost  straight,  umbo  seated  near  the 
base  and  slightly  protuberant ;  basal,  lateral,  and  upper  margins  almost  straight.  Beneath 
the  ridge,  which  runs  from  the  umbo  to  the  angle  between  the  lateral  and  basal  margins 
of  the  valve,  only  a  very  small  triangular  part  is  situated. 

Length  of  the  capitulum,  1 7  mm. 

Peduncle  cylindrical,  rather  narrow.  Length  of  the  peduncle,  5'5  mm.  Scales  almost 
totally  covered  by  membrane,  hence  indistinct ;  their  edges  only  are  slightly  protuberant 
beyond  the  surface  of  the  peduncle. 

The  structure  of  the  animal  contained  within  the  valve  has  not  been  studied  by  me. 
With  regard  to  the  complemental  males  of  this  species,  the  following  may  find  a  place 
here  (PI.  X.  fig.  6).  At  the  interior  of  each  scutum  there  is  found  one  attached  close  to 
the  occludent  margin,  between  the  adductor  muscle  and  the  tergal  margin.  The  length 
of  these  complemental  males  is  Tl  mm.,  their  breadth  about  07  mm.;  so  their  shape  is  a 
broad  oval.  The  mantle  which  covers  them  is  almost  smooth  on  one  side  only ;  where 
the  genital  apparatus  opens,  it  is  furnished  with  very  short  spines.  The  structure  of  the 
interior  is  very  simple ;  there  is  a  very  large  heart-shaped  testis,  which  at  its  pointed 
extremity  communicates  by  a  rather  long  duct  with  the  receptaculum  seminis.  From 
this,  as  in  the  other  species,  a  long  vas  deferens  is  given  off  which  opens  at  the  posterior 
extremity  of  the  small  body.  The  male  is  attached  to  the  interior  of  the  scutum  by 
means  of  prehensile  antennse.  The  extremity  where  the  genital  apparatus  opens  forms 
a  globular  excrescence,  the  end  of  which  bears  some  stronger  spines. 

Scalpellum  tenue  was  taken  at  Station  146,  December  29,  1873  ;  lat.  46°  46'  S.,  long. 
45°  31'  E.;  depth,  1375  fathoms;  bottom  temperature,  1°'5  C;  bottom,  Globigerina 
ooze. 
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Scalpellum  indicum,  n.  sp.  (PI.  VII.  fig.  1). 

Valves  thirteen ;  covered  by  a  chitinous  and  villous  membrane.  Carina  simply  and 
very  strongly  bowed,  with  the  umbo  al  the  apex,  and  with  a  flat  roof  not  bordered  by 
rul^es.  Upper  latus  quadrangular.  Umbo  of  the  carina]  latus  at  the  upper  extremity  of 
the  carinal  margin.     Peduncle  rather  short. 


e> 


is   an  niliali; 


Of  this  interesting  little  species  only  a  single  specimen  was  taken,      it  is 
tant  of  shallow  water,  but  it  resembles  the  true  deep-sea  species  both  in  regard  to  the 
form  of  the  carina  and  the  carinal  latus. 

The  capitulum   is  covered  by  membrane,  which   causes  the   margins  of  the  differenl 

valves  not  to  lie  everywhere  distinctly  visible.  This  membrane  is  furnished  with  sln.it 
woolly  hairs.  The  shape  of  the  capitulum  is  elongate,  the  undermost  half  of  the  carinal 
side  runs  parallel  with  the  rostral  side.  The  surface  on  both  sides  is  almost  flat.  The 
valves  of  the  lower  whorl  are  small.  The  rostrum  is  absent  and  the  total  number  of  the 
valves  is  thirteen. 

The  scutum  is  trapeziform  and  elongate;  its  occludent  and  lateral  margins  run 
parallel  to  each  other,  and  are  at  right  angles  to  the  basal  margin.  The  umbo  is  at  the 
apex,  which  is  slightly  produced.  The  tergal  margin  is  a  little  hollowed  oul .  and  is  shorter 
than  the  lateral  margin. 

The  tergum  is  oval,  with  the  apex  and  the  angle  formed  by  the  scuta!  and  carinal 
margins  pointed  and  slightly  produced.  The  occludent  margin  is  almost  straight,  and 
forms  the  continuation  of  the  occludent  margin  of  the  scutum. 

The  carina  is  elongate,  simply,  rather  strongly  bowed,  with  the  umbo  at  the  apex. 
Its  roof  is  flat  and  is  not  bordered  by  distinct  ridges,  for  it  passes  almost  imperceptibly 
into  the  very  narrow  sides  of  the  valve.  The  breadth  of  the  roof  of  the  carina  is  not  very 
considerable;  its  basal  portion  is  triangular,  and  penetrates  between  the  two  carinal 
margins  of  the  carinal  latera. 

The  upper  hit >is  is  quadrangular,  and  has  the  umbo  at  the  apex.  The  scutal  margin 
is  straight,  and  is  the  longest  of  the  four.  The  tergal  and  basal  margins  have  almost 
the  same  length,  whereas  the  first  is  nearly  straight,  the  second  is  distinctly  convex. 
The  carinal  margin  is  straight  also,  and  a  little  shorter  than  the  tergal  margin. 

The  rostral  latus  is  short  but  very  broad.  Its  scutal  and  basal  margins  run  nearly 
parallel  to  each  other.  Its  umbo  is  at  the  base  of  the  occludent  margin  of  the  scutum, 
where  the  rostral  margins  meet  one  another.  The  place  where  the  umbo  is  is  slightly  pro- 
tuberant beyond  the  rostral  margin. 

The  infra-median  latus  is  small,  triangular.  Its  umbo  is  at  the  apex,  which  is  slightly 
turned  forward. 

The  carinal  latus  is  almost  triangular,  which  is  the  consequence  of  the  lateral  margin 
forming  almost  the  continuation  of  the  basal  margin.     The  carinal  margin  is  very  convex, 

(zoor..  chaix.  exp. — part  xxv. — 1883.)  Bb  16 
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the  upper  margin  is  hollowed  out.  The  umbo  is  seated  al  the  upper  extremity  of  the 
carina]  margin  at  the  apex  of  the  valve.  The  valve  itself  is  divided  by  a  ridge  running 
from  the  umbo  to  the  hardly  distincl  angle  formed  by  the  lateral  and  basal  margins. 

Length  of  the  capitulum,  7  mm. 

Peduncle  robust  ;  its  length  equals  two-thirds  of  the  length  of  the  capitulum  ;  covered 
by  a  very  thick  membrane.  The  scales  are  not  very  distinct.  In  the  upper  part  of  the 
peduncle  they  stand  close  to  one  another,  in  the  lower  part,  however,  they  are  separated 
by  chitinous  interspaces.     Here  they  arc  protuberant  beyond  the  surface'  of  the  peduncle. 

Of  this' species  I  have  not  studied  the  structure  of  the  animal  contained  within  the 
capitulum  ;  nor  have  I  observed  a  complemental  male  at  the  place  they  ordinarily  occupy. 

This  species  was  taken  at   Station  192,  September  26,  1874  ;  lat.  5°  12'  S.,  long  132 
25'  li:  depth.  129  fathoms;  bottom,  mud. 

Observations. — This  species,  with  regard  to  the  structure  of  the  valves  and  to  the 
smallness  of  the  valves  of  the  lower  whorl,  is  nearly  related  to  the  large  deep-sea  species 
Scalpellum,  regium  and  others.  It  is  distinguished  from  these  species  by  the  absence  of 
the  rostrum. 

Scalpellum  tritonis,  n.  sp.  (PL  V.  figs.  9,  10;  PL  X.  fig.  10). 

Valves  covered  by  membrane,  which  is  distinctly  hairy.  Valves  thirteen.  Carina 
simply  and  not  very  strongly  bowed,  with  the  roof  flat  and  the  umbo  at  the  apex.  Upper 
latus  almost  triangular,  the  carina!  margin  being  very  short.  Valves  of  the  lower  whorl, 
with  the  exception  of  the  carina!  latus,  not  much  developed.     Peduncle  short. 

Together  with  some  specimens  of  Scalpellum  stroemii,  this  species  was  taken  in  the 
Faroe  Channel,  by  H.M.S.  "Triton."  Mr.  Murray  asked  me  to  insert  the  description 
of  this  species  among  those  of  the  Challenger  species. 

The  capitulum,,  though  rather  small,  looks  robust.  Its  shape  is  oval,  a  little 
elongate,  as  the  apex  of  the  tergum  is  produced.  The  number  of  the  valves  is  thir- 
teen; scutum,  tergum,  carina,  and  upper  latus  are  well-developed;  on  the  contrary, 
those  of  the  lower  whorl  extremely  small.  The  shape  of  the  rostral  latus  resembles  very 
much  the  shape  of  the  same  valve  in  those  species  which  have  the  carinal  latus  with  the 
umbo  at  the  upper  extremity  of  the  carinal  margin.  The  surface  of  the  valves  is  covered 
by  membrane,  which  bears  numerous  small  hairs. 

Thescutum  is  convex,  quadrangular.  The  basal  margin  is  the  shortest,  and  is  straight, 
the  occludent  margin  is  arched,  the  tergal  margin  nearly  straight,  the  lateral  margin  arched. 
The  area  of  the  valve  is  smaller  than  that  of  the  tergum.  The  umbo  is  at  the  apex,  which 
is  slightly  produced. 

The  tergum  is  triangular,  large.  The  occludent  margin  is  only  little  shorter  than  the 
occludent  margin  of  the  scutum  ;  it  is  arched,  hence  the  apex  is  slightly  recurved.     The 
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scutal  margin  is  slightly  convex  in  the  middle.     The  carina]  margin  is  the  longest  of  the 
three  ;  it  is  hollowed  out  in  the  upper,  and  convex  in  the  lower  portion. 

The  carina  is  simply  bowed,  large,  and  furnished  with  a  flat  roof.  Ii  onhj  slightl] 
increases  in  width  from  the  upper  to  the  lower  end,and  has  well-developed  sides  at  right 
angles  to  the  roof.    The  breadth  of  these  sides  increasesfrom  the  underto  the  upper  extremity. 

The  upper  latus  is  trapeziform,  or  by  the  shortness  of  the  carina]  margin  nearly 
triangular.  Its  umbo  is  at  its  apex,  which  is  produced  and  slightly  protuberanl  over  the 
scutum.  The  scuta]  margin  is  hollowed  out,  the  tergal  margin  is  convex,  the  basal  margin 
is  straight,  the  very  short  carinal  margin  is  straight  also. 

The  rostral  latus  is  small,  being  only  very  low,  especially  at  the  rostral  extremity, 
\\  here  the  slightly  protuberant  umbo  is  situated.  The  height  of  the  valve  slightly  increases 
towards  the  infra-median  latus.  A  ridge,  running  from  the  umbo  to  the  angle  between 
the  lateral  and  basal  margins,  divides  the  valve  into  two  parts. 

The  infra-median  latus  is  extremely  small,  triangular:  it  has  the  umbo  at  the  apex, 
which  is  directed  forward. 

The  carinal  latus  is  rather  large.  The  umbo  is  protuberant  beyond  the  carina,  and 
situated  at  a  considerable  distance  from  the  apex;  hence  the  carinal  margin  is  divided  into 
two  parts,  the  larger  above  the  umbo  and  a  shorter  part  beneath  it.  The  larger  part, 
which  is  above  the  umbo,  almost  equals  in  length  the  upper  margin  of  the  valve,  the  lateral 
margin  has  about  the  same  length  as  the  smaller  portion  of  the  carinal  margin.  The 
basal  margin  is  as  long  as  the  basal  margin  of  the  rostral  latus. 

Length  of  the  capitulum,  10  mm. 

The  peduncle  is  cylindrical,  rather  robust,  not  quite  3  mm.  long,  and  covered  by  hairy 
and  thick  membrane.  The  surface  is  beset  with  very  protuberant  scales,  of  which  about 
seven  form  a  longitudinal  row,  seven  of  these  rows  forming  the  covering  of  the  peduncle. 

Two  specimens  of  this  species  were  found  in  the  Faroe  Channel,  al  Station  10,  cruise  of 
H.M.S.  "Triton,"  August  24,  188-!;  lat.  59°  40',  long.  7  21'  W.;  depth,  516  fathoms; 
bottom  temperature,  8°C;  bottom,  mud. 

Observations. — This  species  is  probably  nearly  related  to  Scalpellum  cornutum,  G.  0. 
Sars.  With  regard  to  the  structure  of  the  complemental  males,  1  can  only  say  that  in 
one  of  the  specimens  a  male  has  been  found  attached  to  the  interior  side  of  each  of  the  two 
scuta.  However,  the  microscopic  study  of  their  organisation  has  given  no  results, 
because  their  preservation  was  rather  bad.  1  have  only  been  able  to  ascertain  that  thej 
ao-ree  with  the  males  of  Scalpellum  intermedium  in  the  presence  of  two  pairs  of  rudi- 
mentary valves.  These  valves,  probably,  represent  the  scutum  and  the  tergum,  and  in  the 
present  species  are  not  exactly  of  the  same  size  :  the  shape  of  each  is  oval,  but  a  larger 
and  a  smaller  one  are  placed  close  to  one  another,  and  the  two  arc  separated  by  a  some- 
what greater  distance  from  aquite  similar  couple  of  valves  (PI.  X.  tig.  10).  This  condition 
of   the   complemental  male  forms   the   transition    from    the   structure  of  these  males   in 
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Scalpellum peronii,  Darwin,  and  Scalpettum  mllosum,  Darwin,  to  the  much  more  rudi- 
mentary state  of  the  males  in  Scalpellum  regium,  Scalpellum  darwinii,  &c.  The  surface 
of  the  male  is  clothed  with  rows  of  very  minute  spines. 


Scalpellum  novce-zelandice,  n.  sp.  (PL  V.  figs.  7,  8). 

Surface  of  the  valves  covered  by  a  very  thin  chitinous  membrane.  Valves  thirteen. 
Carina  simply  bowed,  with  a  flat  roof  and  with  the  umbo  at  the  apex.  Upper  latus 
quadrangular  or  rather  pentagonal,  the  lower  edge  being  truncated.  Valves  of  the 
lower  whorl  well-developed.  Infra-median  latus  elongate,  quadrangular.  Carinal  latus 
large,  elongate,  with  the  umbo  near  the  base.     Peduncle  short. 

This  little  species  is  represented  by  a  single  specimen  only.  In  general  shape  it  much 
resembles  Scalpellum Jlavum,  yet  I  think  it  must  be  considered  as  specifically  distinct. 

The  capitulum  is  elongate,  flat,  and  consists  of  thirteen  valves.  The  valves  are  not 
very  close  to  one  another,  but  are  separated  by  narrow  chitinous  interspaces.  A  thin 
chitinous  membrane  covers  the  capitulum  and  adheres  to  its  surface.  Only  here  and 
there  the  calcareous  surface  of  the  valves  appears.  The  elongate  form  of  the  capitulum 
is  caused  by  the  length  of  the  other  valves  as  well  as  by  those  of  the  lower  whorl. 

The  scat u m  is  quadrangular,  not  quite  twice  as  long  as  broad.  The  umbo  is  at  the 
apex,  which  is  slightly  produced  and  recurved,  and  covers  a  small  part  of  the  tergum. 
The  occludent  margin  is  arched,  the  basal  margin  also  ;  the  lateral  margin  is  not  distinct, 
the  valve  being  covered  here  by  the  free  edge  of  the  upper  latus. 

The  tergum  is  triangular,  the  umbo  is  at  the  slightly  produced  apex.  The  angle 
between  the  carinal  and  scutal  margin  is  also  produced,  and  nearly  of  the  same  size  as 
the  apical  angle.  The  occludent  margin  is  a  little  arched,  and  only  a  little  shorter 
than  the  scutal  margin. 

The  carina  has  the  roof  quite  flat,  and  not  very  much  increasing  in  width  from  the 
upper  to  the  lower  extremity.  The  sides  are  well-developed  everywhere,  almost  of  the 
same  width  and  at  right  angles  to  the  roof.     The  roof  is  considerably  bowed. 

The  upper  latus  is  irregularly  trapeziform.  The  short  carinal  margin  runs  parallel 
with  the  longer  scutal  margin  ;  the  latter,  however,  is  slightly  hollowed  out.  The  umbo 
of  the  valve  is  at  the  apex,  which  reaches  over  the  scutum,  as,  though  in  a  less  degree, 
the  whole  scutal  margin  does.  The  angle  formed  by  the  scutal  and  basal  margins  Ls 
truncated,  hence  the  valve  pentagonal. 

The  rostral  latus  has  the  umbo  at  the  upper  extremity  of  the  rostral  margin.  This 
margin  is  straight  and  rather  long.  The  scutal  margin  is  hollowed  out,  the  short  basal 
margin  forms  a  rounded  angle  with  the  slightly  arched  lateral  margin. 

The  infra-median  latus  is  irregular,  quadrangular,  elongate,  narrow.     Its  umbo  is 
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placed  a  little  beneath  the  middle,  its  rostral  and  earinal  margins  are  slightly  hollowed  oul 
about  the  height  of  the  umbo. 

The  carina/  latus  is  large,  quadrangular.  The  umbo  i.s  situated  near  the  base  of  the 
carina!  margin,  which  is  only  slightly  excavated  for  the  reception  of  the  basal  portion  of 
the  carina.  Its  lateral  margin  is  rather  long,  longer  than  that  part  of  the  carina]  margin 
which  is  situated  beneath  the  umbo. 

Length  of  the  capitulum,  7  mm. 

The  peduncle  is  short  (not  quite  2  mm.),  eylmdrical  :  the  longest  axis  of  the  peduncle 
is  not  a  continuation  of  the  longest  axis  of  the  capitulum,  but  the  two  form  an  angle 
of  about  135°.  The  surface  of  the  peduncle  shows  rather  prominent  scales,  which, 
however,  are  covered  by  membrane. 

1  have  not  studied  the  structure  of  the  animal  within  the  capitulum,  nor  have  I 
observed  the  complemental  male  of  this  species. 

The  species  was  collected  at  Station  169,  July   10,  1874;  kit,  37°  34'  S.,  long.  17'.' 
22'  E.  ;  depth,  700  fathoms;  bottom  temperature,  4°-2  C.  ;  bottom,  grey  ooze. 

Observations. — The  differences  between  this  species  and  Scalpellum  flavurn  will  be 
given  under  that  species. 

Scalpellum  dubium,  n.  sp.  (PI.  IV.  figs.  14,  15). 

Surface  of  the  valves  covered  by  a  very  thin  and  hairy  membrane.  Valves  thirteen, 
closely  locked  together.  Carina  simply  bowed,  with  the  umbo  at  the  apex,  with  the 
roof  not  quite  flat  being  slightly  convex  laterally,  and  not  bordered  by  distinct  ridges. 
Upper  latus  trapeziform.  Infra-median  latus  triangular.  Carina!  latus  rhomboid,  with 
the  umbo  in  the  middle  of  the  carina!  margin. 

This  species  is  represented  by  a  single  specimen.  Its  capitulum  is  rather  stout  and 
flat;  the  earinal  and  rostral  sides  of  the  capitulum  being  nearly  parallel,  give  it  an  almost 
rectangular  shape. 

Capitulum  Hat,  covered  by  a  thin  membrane,  which  is  much  covered  with  hairs  ;  the 
strke  on  the  valves,  however,  are  not  wanting,  though  more  prominent  on  the  valves  <>t' 
the  lower  whorl  than  on  the  others. 

Scutum  not  very  convex,  with  the  lateral  and  occludent  margins  almost  parallel  ;  the 
tergal  margin  is  slightly  hollowed  out,  the  umbo  is  at  the  apex,  which  projects  over  the 
tergum.  The  basal  margin  is  straight,  and  forms  an  angle  less  than  90°  with  the 
occludent  margin.  Scutum  about  twice  as  long  as  broad,  divided  into  two  triangular  parts 
by  a  ridge  running  from  the  apex  to  the  basal-lateral  angle. 

Tergum  triangular,  with  the  occludent  margin  slightly  arched,  the  earinal  margin 
almost  straight,  and  the  scutal  margin  slightly  and  not  very  regularly  undulating.  The 
area  of  the  tergum  nearly  equals  that  of  the  scutum. 
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Carina  simply  bowed,  with  the  roof  flat;  the  roof  does  not  increase  much  iu  width  from 
the  apex  towards  the  base  ;  rather  short,  its  base  being  at  a  considerable  distance  from 
the  peduncle.  The  sides  of  the  valve  are  much  narrower  in  the  undermost  part  than 
near  the  apex. 

Upper  lut ns  trapeziform,  in  consequence  of  the  shortness  of  the  carina!  margin 
almost  triangular  ;  umbo  at  the  slightly  projecting  apex,  scutal  margin  concave,  basal  and 
tergal  margins  almost  straight. 

Rostral  lotus  irregularly  quadrangular,  with  the  umbo  slightly  projecting  over  the 
occludent  margin  of  the  scutum.  Rostral  margin  short,  lateral  margin  slightly 
arched. 

Infra-median  lotus  elongate-triangular,  with  the  umbo  at  the  apex,  which  is  slightly 
bowed  towards  the  rostral  side. 

Carina!  lotus  irregularly  rhomboid;  the  carina!  margin  has  a  short  upper  part,  which  is 
concave  for  the  reception  of  the  carina,  and  a  convex  and  rather  long  lower  part ;  the  basal 
margin  is  very  short.  The  umbo  is  at  the  base  of  the  carina  above  the  middle  of  the 
carina!  margin,  it  is  slightly  projecting  beyond  the  carina  ;  the  inferior  parts  of  the  carina! 
niaro'ins  of  the  two  carina!  latera  touch  each  other  in  the  middle  below  the  base  of  the 
carina,  The  carina!  latus  is  divided  into  two  triangular  parts  by  a  ridge  running  from 
the  umbo  to  the  angle  near  the  apex  of  the  infra-median  latus. 

Length  of  the  capitulum,  18  "5  mm. 

Peduncle  cylindrical,  slightlv  bowed,  and  of  considerable  length  (9  mm.).  The  scales 
a tv  nut  very  distinct  and  rounded  at  their  free  edge.  There  are  seven  longitudinal  rows, 
each  containing  more  than  twelve  scales. 

I  have  in  it  studied  the  structure  of  the  animal  within  the  capitulum.  I  have 
found  one  complemental  male  at  the  place  it  ordinarily  occupies.  It  is  rather  large, 
1  icing  1'8  mm.  long,  and  it  shows  the  structure  of  the  complemental  males  of  most 
of  the  deep-sea  species.  Its  surface,  however,  does  not  show  the  little  spines  which 
ordinarily  invest  it.     The  receptaculum  seminis  was  filled  with  thread-bke  spermatozoids. 

This  species  was  taken  at  Station  184,  August  29,  1874  ;  lat.  12°  8' S.,  long.  145°  10' E.  ; 
depth,  1400  fathoms;  hot  torn  temperature,  1°"8  C.  ;  bottom,  grey  ooze. 

Observations. — In  this  species  the  form  of  the  carinal  latus  is  highly  characteristic. 
The  ridge,  which  runs  from  the  umbo  to  the  point  where  the  infra-median  latus  and  the 
upper  latus  touch  each  other,  divides  the  valve  into  two  parts.  The  part  which  is  placed 
beneath  the  ridge  in  shape  almost  entirely  resembles  the  whole  valve  in  Scalpellum 
regiwm  ;  by  the  presence  of  the  other  part  the  valve,  however,  more  resembles  the  same 
valve  in  Scalpellum  triangulare,  Scalpellum  brevecarinatwm,  and  others.  Among  the 
species  of  Scalpellum  which  have  the  carinal  latus  as  in  Scalpellum  regium,  and  the  valve 
as  in  the  present  species,  Scalpellum  velutinum  (PI.  IV.  fig.  10)  may  be  placed;  in  this 
species  the  carinal  latus  sin  >ws  a  small  triangular  part  between  the  ridge  and  the  upper  latus. 
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Scalpellum  flavum,  n.  sp.  (PL  VI.  fig.  9;  PI.  X.  figs.  7-9). 

Valves  thirteen,  covered  by  a  thin  chitinous  membrane.  Carina  very  Long,  -imply 
bowed,  with  the  umbo  at  the  apex  ami  the  roof  laterally  convex.  Upper  latns  verj  large, 
quadrangular.  Infra-median  latus  narrow.  ( 'urinal  latus  elongate,  large,  with  the  umbo 
near  the  base.     Peduncle  very  short. 

Three  full-grown  specimens  of  this  little  Scalpellum  were  brought  up  with  the  dredge, 
together  with  a  specimen  of  Scalpellum  brevecarinatum.  The  species  is  nearly  related  to 
Scalpellum  novce-zelandice. 

Capitulwm  flat  and  elongate,  and  consists  of  thirteen  valves.  The  valves  are  covered 
by  a  thin  chitinous  membrane  :  they  do  not  show  distinct  lines  of  growth.  The  elongate 
form  of  the  eapitulum  is  partly  due  to  the  length  of  the  valves  of  the  lower  whorl, 
partly  to  the  length  of  the  other  ones. 

Scutum  quadrangular,  a  little  more  than  twice  as  long  as  broad.  Umbo  at  the  apex, 
which  slightly  projects  over  the  tergum.  Lateral  and  occludenl  margins  almost  parallel, 
only  very  slightly  arched,  basal  margin  slightly  arched. 

Tergum  triangular,  with  the  occludent  margin  short  and  the  two  others  long.  The 
scuta!  margin  is  straight,  the  carina!  margin  distinctly  arched.  The  occludent  margin  is 
very  slightly  arched. 

Carina  simply,  rather  strongly,  bowed;  very  large;  the  umbo,  which  is  at  the  apex, 
reaches  to  a  short  distancefrom  the  apex  of  thetergum.  The  roof  is  not  quite  flat,  but  laterally 
slightly  convex.    The  sides  are  about  of  the  same  width  over  the  whole  length  of  the  carina. 

Upper  latus  quadrangular,  the  carina!  margin  parallel  with  the  scutal  margin.  The 
edge  formed  by  the  basal  and  the  scutal  margins  is  truncated  ;  hence  the  valve  is.  pro- 
perly speaking,  pentagonal.  The  scutal  margin,  at  the  end  of  which  the  umbo  is  placed, 
does  not  reach  over  the  scutum. 

Rostral  latus  almost  triangular,  the  basa!  margin  being  very  short.  Umbo  slightly 
protuberant  beyond  the  occludent  margin  of  the  scutum.  Scutal  margin  hollowed  out. 
Lateral  margin  slightly  arched. 

Infra-median  latus  high  and  narrow ;  umbo  a  little  beneath  the  middle,  where  the 
valve  is  a  little  narrower  still  than  at  the  upper  and  lower  extremities. 

Carina/  latus  of  an  irregular  elongate  shape.  The  lateral  margin  describes  a  very 
obtuse  angle  with  the  upper  margin.  A  large  triangular  portion  of  the  valve  is  enclosed 
between  the  upper  latus  and  the  carina.  The  carina!  margin  is  slightly  concave  in  the 
upper  part.  The  umbo  is  at  the  base  of  the  carina,  and  separated  from  the  peduncle  by 
the  short  lower  part  of  the  carina!  margin.     Basal  margin  rather  long. 

Length  of  the  eapitulum,  7 '5  mm. 

Peduncle  very  short  and  narrow,  and  not  placed  in  the  prolongation  of  the  eapitulum  ; 
its  direction  forming  an  angle  of  about   135°  with  that  of  the  eapitulum.     Scales  pro- 
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minenl  with  the  edges  rounded.  Four  or  five  are  placed  in  a  longitudinal  row,  of  which 
there  are  aboul  seven. 

The  study  of  the  struct  arc  of  the  animal  contained  within  the  capitulum  has  yielded  the 
following  results. 

Mvnth. — Labrum  bullate,  with  a  row  of  small  sharply-pointed  teeth.  Mandibles 
(PI.  X.  fie-.  7)  with  three  teeth  of  nearly  the  same  strength.  Upper  side  of  the  third 
tooth  serrated;  inferior  angle  bearing  about  six  strong  teeth.  Maxillae  (PL  X.  fig.  8) 
with  the  free  edge  straight,  without  any  notch.  The  edge  bears  about  twelve  pairs  of 
spines;  the  first  two  pairs  are  stronger  and  longer,  the  last  three  pairs  are  smaller  than  the 
remaining  pairs.  Second  maxillcB  have  the  so-called  olfactory  orifices  on  very  long  stalk- 
like excrescences.     The  anterior  surface  of  the  second  maxilla  bears  very  numerous  spines. 

Cirri. — The  first  pair  has  very  unequal  rami.  The  most  anterior  ramus  is  short,  has 
only  eight  segments,  and  is  rather  broad.  It  is  flat  and  has  tlye  shape  of  a  table.  The 
surface  of  the  different  segments  is  clothed  with  very  numerous  and  slender  spines,  the 
hinder  margin  of  each  segment  bears  from  three  to  six  stronger  spines.  The  segments  of 
the  posterior  margin  are  more  elongate,  and  as  they  are  also  more  numerous  than  those  of 
the  other  ramus  (there  are  ten  in  the  posterior  ramus),  the  whole  ramus  is  a  great  deal 
longer  and  more  slender.  The  surface  is  also  richly  clothed  with  slender  spines,  but 
those  of  the  hinder  margin  are  by  no  means  so  strong,  nor  are  they  placed  so  regularly, 
as  is  the  case  on  the  anterior  ramus.  The  other  cirri  are  very  slender.  Those  of  the  last 
pair  have  a  two-jointed  pedicel  and  branches  of  twenty-one  to  twenty-two  segments.  At  the 
inner  side  each  segment  bears  five  pairs  of  spines:  a  first  pair  of  extremely  small  spines,  a 
second  pair  of  not  very  stout  spines,  and  three  following  pairs  of  long  and  robust  spines. 

The  caudal  appendages  (PI.  X.  fig.  9)  are  slender  and  elongate,  sparingly  clothed 
with  spines.     They  have  six,  indistinctly  seven  segments. 

The  complemented  males  of  this  species  are  very  small,  their  length  being  only 
07  mm.  Their  structure  is  very  simple,  and  much  resembles  that  of  the  other 
true  deep-sea  species.  They  are  placed,  one  at  each  side,  between  the  scutum  and 
the  chitinous  membrane  ;  the  little  creature  is  almost  totally  embedded,  and  only  a 
.small  rounded  part  is  visible.  This  represents  the  peduncle.  A  rounded  opening  at  the 
extremity  shows  the  spot  where  the  genital  apparatus  opens.  The  surface  does  not  bear 
the  spines,  which  in  many  other  species  are  characteristic. 

This  species  was  dredged  at  Station  146,  December  29,  1873  ;  lat.  46°  46'  8.,  long. 
45    31' E.;  depth.  1375  fathoms;  bottom  temperature,  l°-5  C;  bottom,  Globigerina  ooze. 

Observations. — This  species  differs  from  Scalpellum  novce-zelandiae  in  the  following 
regards  : — 1.  In  the  upper  latus  not  reaching  over  the  scutum,  and  having  the  carina! 
margin  longer;  2.  In  the  roof  of  the  carina,  which  is  fiat  in  Scalpellum  novce-zelandice,  and 
convex  in  Scalpellum  flavum  ;  3.  In  the  length  of  the  carina,  reaching  almost  to  the  tip  of 
the  tergum  in  Scalpellum  flavum,  and  by  no  means  so  far  in  Scalpellum  novce-zelandice. 
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Scalpettum  balanoides,  n.  sp.  (PL  V.  fig.  15;   PL  X.  fig.  II  ;  PL  XI.  figs.  1-3). 

VaJves  thirteen,  covered  by  thin  membrane.  Carina  extremely  short,  simply,  in  lint 
hardly  at  all,  bowed,  without  a  distinct  roof.  Umbo  of  the  carina  a1  the  apex.  Uppei 
latus  triangular.      Valves  of  the  lower  whorl  extremely  Jarge.      Carina!  latus  almosl   as 

high  as  the  carina,  with  the  umbo  at  the  apex. 

This  interesting  little  Scalpcllum  is  very  remarkable  by  the  size  of  the  valves  of  tin- 
lower  whorl,  and  has  a  curious  shape  in  consequence  of  the  great  dimensions  of  its  carina! 

latus. 

The  capitulum  is  fiat,  consists  of  thirteen  valves,  and  is  covered  by  a  very  thin  mem- 
brane. The  capitulum  is  narrow  at  the  base,  having  there  the  same  breadth  as  tie- 
peduncle  ;  it  is  almost  twice  as  broad  in  the  middle,  where,  the  carina!  latus  being  very 
large,  the  base  of  the  carina  is  to  be  sought  for.  From  there  it  gradually  slopes  towards 
the  upper  extremity.      Lines  of  growth  of  the  different  valves  not  very  distinct. 

The  scutum  is  about  twice  as  long  as  broad  ;  the  occludent  margin  is  almost  straight, 
and  the  umbo  is  at  the  apex  of  the  rather  sharp  angle  which  is  formed  by  the  occludenl 
and  by  the  tergal  margins.  Tergal  and  lateral  margins  about  of  the  same  length,  half  as 
long  as  the  occludent  margin.    Basal  margin  about  at  a  right  anglewith  theoccludent  margin. 

The  tergum  is  triangular,  and  nearly  equals  the  scutum  in  size.  Theoccludent  margin 
is  short,  the  scutal  margin  is  middle-sized,  slightly  convex  ;  the  earinal  margin  is  by  fax 
the  longest  and  rather  convex. 

The  carina  is  very  short,  simply,  hut  not  very  strongly,  bowed.  The  umbo  is  at  the 
apex.  There  is  no  very  marked  limit  between  the  roof  and  the  sides  of  this  valve,  a-  is 
the  case  in  the  greater  part  of  the  other  species. 

The  upper  latus  is  triangular  by  the  absence  of  a  earinal  margin.  The  area  of  tie 
valve  is  not  very  considerable.  The  umbo  is  at  the  scuto-tergal  angle.  Scutal  and 
tergal  margins  have  the  same  length,  the  basal  margin  is  a  little  longer. 

The  rostral  latus  is  quadrangular.  Umbo  at  the  apex  of  the  angle  formed  by  the 
rostral  and  scutal  margins.  The  basal  margin  is  shorter  than  the  nearly  equal  rostral  and 
scutal  margins.  The  lateral  margin  is  a  little  longer  than  the  rostral  margin.  A  ridge 
running  from  the  apex  to  the  angle  formed  by  the  basal  and  lateral  margins  divides  the 
valve  into  two  triangular  parts  with  different  lines  of  growth. 

The  infra-median  latus  is  elongate,  triangular;  the  umbo  is  at  the  apex.  The 
rostral  margin  is  slightly  concave,  the  earinal  margin  distinctly  convex. 

The  earinal  latus  is  very  large.  Umbo  at  the  upper  extremity  of  the  earinal  margin, 
convex.  The  earinal  marsrins  of  the  two  valves  are  very  long,  and  meet  one  another 
along  nearly  the  whole  length,  beneath  the  base  of  the  carina.  The  upper  and  lateral 
margins  are  nearly  equal  in  length,  the  basal  margin  is  short. 

(zool.  CHALI..  EXP. — part  xxv. — 1883.)  Bb  17 
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Length  of  the  capitulum,  4*5  mm. 

Length  of  the  peduncle  2  mm.  Surface  of  the  peduncle  covered  by  chitinous  and 
rather  prominenl  scales.  Seven  of  these  scales  form  a  longitudinal  row,  of  which  there 
arc  in  all  five  :   one  of  these  rows  is  placed  earinally,  the  two  other  pairs  both  laterally. 

Mouth  of  a  very  curious  shape,  chiefly  in  consequence  of  the  great  size  of  the  second 
maxillae  (PI.  X.  fig.  11).  Mandibles  with  three  teeth,  the  first  smooth,  the  second  and 
third  serrated  on  I  he  superior  edge.  Inferior  angles  sharply  pointed,  bearing  six  stout 
spines  on  the  superior  edge.  The  latter  spines  are  placed  very  close  to  one  another 
(PI.  XI.  fig.  1).  Maxillm  not  very  robust,  slender,  bearing  short  and  not  very  numerous 
spines  (in  the  free  edge.  Beneath  the  first  four  spines  (two  of  which  are  larger)  a  dis- 
tinct notch  is  visible  ;  the  part  beneath  the  notch  is  not  protuberant,  and  bears  short 
hairs.  Second  maxilla  very  large,  reaching  far  beyond  the  maxillae  (PL  XL  fig.  2),  fur- 
nished with  hairs  on  the  anterior  margin. 

Cirri  slender  and  rather  long.  First  pair  with  unequal  rami,  the  shortest  having 
six,  the  longest  eight  segments,  the  latter  only  slightly  thinner  than  the  former.  Last 
cirrus  with  short  segments  bearing  only  two  pairs  of  robust  and  one  of  very  small  spines 
at  the  anterior  margin. 

Caudal  appendages  elongate,  very  slender  (PI.  XL  fig.  3),  composed  of  twelve 
segments,  and  furnished  with  a  few  hairs  only. 

/'<  n/'s  well-developed,  rather  long,  covered  by  minute  hairs.  Its  length  has  not  been 
determined,  as  the  organ  was  broken  off  in  the  specimen  I  opened  to  study  its  organisation. 

One  of  the  specimens  contained  a  small  quantity — about  twenty — of  relatively  large 
eggs.  Their  length  only  slightly  surpasses  their  breadth  (0"42  mm.  and  0"35  mm.).  They 
are  all  in  the  same  stage  of  division,  and  there  is  no  doubt  that  they  are  fecundated  ova. 
As  no  complemental  male  was  present  at  the  place  it  ordinarily  occupies,  and  as,  moreover, 
this  species  was  provided  with  a  well-developed  penis,  I  think  it  is  very  probable  that 
minute  dissection  will  show  this  species  to  be  hermaphrodite,  as  most  other  Cirripedia  are. 

This  species  was  taken  at  Station  192,  September  26,  1874  ;  lat.  5°  42'  S.,  long.  132° 
25'  E.;  noon;  depth,  129  fathoms;  bottom,  mud.  It  was  found  attached  to  an  arm  of  a 
Comatula  or  Pentacnnus. 

Observations. — In  the  shortness  of  the  carina  this  species  much  resembles  Scalpellum 
brevecarinatum.  However  it  can  lie  easily  distinguished  from  that  species,  especially 
by  the  form  of  the  carina!  latus. 

Scalpellum  triangulare,  n.  sp.  (PL  III.  figs.  17,  18  ;  PI.  XL  fig.  4). 

A  alves  thirteen  ;  surface  of  the  valves  covered  by  a  rather  thick  chitinous  membrane, 
furnished  with  short  woolly  hairs.  Carina  simply  bowed,  with  the  umbo  at  the  apex; 
boat-shaped,     without     a    flattened    roof.        Upper     latus    quadrangular,     trapeziform. 
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Umbo  of  the  carina]  latus  in  the  middle  of  the  carina)  margin.     Peduncle  Bhort.     Males, 
one  on  each  side. 

Of  this  small  species  four  specimens  were  collected  together  with  Scalpelhim 
parallelogram/ma. 

The  capitulwn  is  very  rhirk  and  robust,  especially  near  the  peduncle,  growing  flatter 
towards  the  apex.  The  margins  of  the  valves  and  the  structure  of  the  surface  of  the  valves 
cannot  be  easily  made  out,  as  they  are  covered  by  a  rather  thick  chitinous  membrane, 
which  is  woolly,  with  short  hairs  at  the  surface.  Valves  distinctly  striated  when  the 
chit  in  is  taken  away. 

The  scutum  is  broad,  its  breadth  being  almost  two-thirds  of  its  length,  convex, 
quadrilateral,  with  the  occludent  margin  slightl)  aided.  Tergal  margin  bollowed  out, 
lateral  margin  arched,  basal  margin  almost  straight.  The  umbo  is  at  the  apex,  which 
projects  considerably  over  the  tergum. 

The  tergum  is  triangular,  flat,  with  the  inferior  part  produced  and  the  occludenl 
margin  slightly  convex.      Its  area  is  a  little  greater  than  thai  of  the  scutum. 

The  carina  is  boat-shaped,  narrower  at  the  upper  than  at  the  lower  extremity.  Sides 
only  developed  at  the  superior  half  of  the  valve,  and  here  semilunar  shaped.  Striae  much 
more  distinct,  and  separated  by  broader  interspaces  than  on  the  other  valves.  The  lines  oi 
growth  are  oblique.  The  flattened  roof  of  the  carina  in  most  other  species  is  totally 
wanting  in  the  present  species. 

The  upper  lotus  is  quadrilateral,  or  rather,  trapeziform,  the  scutal  margin  being 
much  longer  than  the  carinal  margin;  the  latter  is  straight,  the  former  is  distinctly 
hollowed  out,  with  the  angles  at  the  upper  and  under  extremities  very  sharp. 

The  rostml  latus  is  nearly  twice  as  long  as  broad,  widening  considerably  from  the 
rostral  extremity  to  the  opposite  end. 

The  infra-median  latus  is  small,  triangular,  with  the  umbo  at  the  apex. 

The  carina!  latus  is  large,  greater  in  area  than  the  rostral  and  infra-median  lateia 
together.  Basal  margin  straight,  carinal  margin  very  concave  in  the  superior  half;  the 
umbo  of  the  carinal  latus  is  placed  almost  in  the  middle  of  the  carinal  margin;  inferior 
half  of  the  carinal  margin  very  convex.  Upper  margin  straight,  lateral  margin  also 
straight,  making  with  the  upper  margin  an  angle  a  little  greater  than  90°. 

Length  of  the  capitulum  about  9  mm.,  of  the  peduncle  3-5  mm. 

The  peduncle  is  short,  with  the  scales  in  about  seven  longitudinal  rows  covered  bythe 
chitinous  membrane,  each  row  containing  transversely  about  eight  scales. 

Mouth. — Thelah-um  is  angularly  bent  in  the  middle,  the  angle  being  directed  towards 
the  adductor  muscle  of  the  scutum.  The  margin  of  the  lahrum  is  furnished  with  extremely 
small  teeth.  The  palpi  are  triangular  and  small,  with  a  few  hairs  only  at  the  extremity. 
The   mandibles   have   three    nearly   equal  and   equi-distanl    teeth:    the  inferior  angl 
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bluntly  truncated,  and  bears  small  and  numerous  short  spines  or  teeth.  The  maxilla 
(PL  XI.  fig.  4)  have  a  simple  edge  with  numerous  spines;  a  very  small  notch  is  visible  a 
little  behind  the  middle.  The  upper  spine  is  large,  much  larger  than  the  second  one.  The 
part  above  the  notch  forms  a  distinct  projection  over  the  lower  part.  Second  maxilla 
only  slightly  developed,  covered  almost  over  its  whole  surface  with  numerous  slender  hairs. 

Cirri. — First  pair  short,  with  unequal  rami  ;  the  longest  ramus  has  seven,  the  shortest 
five  segments.  The  other  cirri  in  the  specimen  I  have  dissected  have  at  least  one  of 
the  rami  truncated,  and  the  truncated  extremity  swollen  in  a  curious  way  ;  it  looks 
almost  as  if  each  ramus  was  furnished  at  its  extremity  with  a  number  of  globular  vesicles. 

Caudal  appendages  rudimentary,  of  one  segment  only. 

The  specimens  are  attached  to  a  Sclerodermous  Zoantharian  (Flabellum  '?) 

A  small  complemental  male  is  present  at  both  sides,  attached  near  the  occludent  margin 
of  the  scutum.  It  has  a  length  of  0-88  mm.,  and  shows  a  well-developed  testis  with  a 
receptaculum  seminis.  At  the  anterior  extremity  it  is  furnished  with  well-developed 
antennae;  at  the  other  extremity  a  circular  space  is  to  be  distinguished,  enclosed  by  a 
thickening  of  the  chitinous  wall  of  the  body. 

Among  the  eggs,  which  entirely  fill  the  cavity  of  the  capitulum,  I  observed  a  larva  in 
the  Cypris-stage.  The  ova  were  fecundated,  and  happened  to  be  in  one  of  the  later 
cleavage-stages. 

This  species  was  taken  at  Station  320,  February  14,  1876;  lat.  37°  L7'  S.,  long. 
53°  52'  W.  ;  depth,  600  fathoms  ;  bottom  temperature,  2°-7  C.  ;  bottom,  hard  ground. 

Verruca,  Schumacher,  1817. 

The  genus  Verruca  comprises  those  Cirripedia  which  are  not  furnished  with  a  peduncle, 
which  have  scuta  and  terga  without  depressor  muscles,  movable  only  on  one  side,  on  the 
other  side  united  immovably  with  the  rostrum  and  carina  into  an  asymmetrical  shell. 

This  genus  is  the  only  representative  of  a  whole  family  of  Cirripedia,  which,  according 
to  Darwin,  has  affinities  equally  divided  between  the  two  great  Families  of  Balanida?  and 
Lepadidse  ;  it  differs  from  all  the  other  genera  "  in  the  extraordinary  unequal  development  of 
the  two  sides  of  the  shell."  Darwin  gives  a  very  extensive  description  of  the  genus  and  of 
the  different  species  known  to  him.  Though  the  Challenger  brought  together  specimens 
of  six  different  and  new  species  of  this  genus,  I  have  not  been  able  to  add  so  much  to  our 
knowledge  of  the  genus  as  I  should  have  wished,  except  as  far  as  regards  its  geographical  and 
bathymetrical  distribution.  All  the  species  are  relatively  small,  and  most  of  them  arc 
represented  by  one  or  two  specimens  only. 

Darwin  describes  four  recent  species  of  this  genus  :  Verruca  stromia,  0.  F.  Miiller,  sp., 
which  inhabits  the  shores  of  northern  Europe,  and  which  is  found  fossil  also  in 
Glacial  deposits  of  Scotland,  &c,  &c.  ;   Verruca  laevigata,  G.  B.  Sowerby,  extending  from 
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Tierra  del  Fuego  up  the  west  coast  of  America  to  Peru  ;  Verruca  spengleri,  Darwin,  from 
Madeira;  and  Verruca  nexa,  Darwin,  from  the  West  Indies.  Besides  Verruca  stromia, 
• ».  F.  Midler,  another  fossil  species  has  been  discovered  since  the  appearance  of  Bosquet' 
Monographie  des  Crustaces  fossiles  du  Terrain  Cretace'  du  Duche*  de  Limbourg,1  viz., 
Verruca  prisca,  Bosquet,  wliich  was  found  also  in  chalk  in  Norwich.  As  far  as  my  know 
ledge  goes,  no  descriptions  of  new  species  have  Keen  published  since  the  appearance  of 
Darwin's  Monograph.  On  six  different  occasions  H.M.S.  Challenger  collected  specimens 
of  this  genus.  They  are,  no  doubt,  some  of  the  more  interesting  forms  of  animal  life 
collected  during  the  expedition:  in  the  first  place,  because  the}-  show  that  the  number  of 
species  of  this  genus  is  far  greater  than  it  has  hitherto  been  thought  ;  in  the  second  place, 
because  they  show  that  the  genus  has  a  true  world-wide  distribution  :  of  the  six  Stations 
which  yielded  Verruca,  one  belongs  to  the  Northern  Atlantic,  three  to  the  Southern 
Atlantic,  one  to  the  Pacific,  and  one  to  the  Malay  Archipelago;  in  the  third  place, 
because  the  range  in  depth  of  the  genus  is  greatly  extended  by  them,  the  depths  inhabited 
by  the  six  Challenger  species  being  respectively  500,  520-630,  1050,  1425,  1525,  and 
1900  fathoms,  whereas  the  greatest  depth  from  which  Darwin  knew  specimens  of  Verruca 
stromia  to  have  been  taken  was  only  90  fathoms;  in  the  fourth  place,  because  these 
new  species  form  together  a  very  distinct  and  characteristic  division  of  the  genus,  show-inn 
affinity  to  Verruca  nexa,  as  far  as  regards  the  perpendicularity  of  the  walls,  and  the 
presence  of  a  distinct  third  articular  ridge  on  the  outer  surface  of  the  scutum.  In  the 
latter  respect  they  come  also  near  to  the  fossil  Verruca,  prism. 

As  I  pointed  out  already  in  the  first  chapter  of  this  report,  in  the  case  of  Verruca,  as 
well  as  in  that  of  Scalpettum,  there  is  coincidence  of  great  antiquity  with  the  occurrence  at 
a  considerable  depth.  However,  as  there  are  also  known  species  inhabiting  rather  shallow 
water,  there  should  not  be  attached  too  much  value  to  this. 

The  specimens  collected  during  the  cruise   of  H.M.S.   Challenger  in  some  respects 
closely  resemble  each  other.     I  will  describe  them,  however,  as  so  many  different  specie-. 
though  perhaps  future  investigations  may  show  that,  at  least  some  of  them,  must  be  con 
sidered  as  local  varieties  of  one  and  the  same  species. 

For  the  determination  of  the  species  of  this  genus  I  have  composed  the  following 
table: — 

Verruca. 

I.  shell  much  depressed,  irregularly  circular. 

i.  Under  si Je  of  the  movable  scutum  with  a  prominent  adductor  ridge,      Verruca  spengleri,  Darwin. 
ii.   Under  side  of  the  movable  scutum  with  a  slight  depression  for  the 
adductor  muscle. 
(«)   Lower    articular   ridge  of   the  movable  scutum   not    half   as 

broad  as  the  upper  articular  ridge,  ....      Verruca  utromia,  O.  F.  Miiller,  sp. 

(/-)  Lower  articular  ridge  broader  than  the  upper  articular  ridge,    .      Verruca  laevigata,  <'■.  Ii.  Sowerby. 

1  Bosquet,  Monographic  des  Crustaces  fossiles  du  Terrain  Cretacd  de  Limbourg,  1  ■>■">:}. 
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1 1.  Shell  not  depressed. 

i,   Movable  scutum  wilh  three  prominent  longitudinal  ridges,      .         .      Verruca  nexa,  Darwin, 
ii.  Only  one  prominent  longitudinal  ridge  is  developed. 

(,,)   Longitudinal  ridge  separated  by  a  broad  interspace  from  the 
tergal  margin, 
1.   Apex  of  the  movable  scutum  projecting  freely,       .         .      Verruca  sulcata,  n.  sp. 
•-'.   Apex  i'f  tlie  movable  scutum  not  projecting  freely,  .      Verruca  gibbosa,  n.  sp. 

(/<)   Longitudinal  ridge  separated  by  a  narrow  interspace  from  the 
tergal  margin. 
1.   Immovable  scutum    divided    into    two  triangular  parts 

forming  an  angle  together,       ...         .         .         .      Verruca  nitida,  n.  sp. 

•J..   Immovable  scutum  convex,  .....      Verruca  quadrangidaris,  a.  sp. 

(c)  Longitudinal  ridge  close  to  the  tergal  margin. 

1.  Apex  of  the  carina  very  prominent  and  sharp,       .         .      Venicca  obliqua,  n.  sp. 

2.  Apex  of  the  carina  not  very  prominent,         .         .         .      Verruca  incerta,  n.  sp. 


Verruca  gibbosa,  n.  sp.  (PI.  VI.  figs.  17,  18  ;  PL  XI.  figs.  5-9  ;  PL  XII.  figs.  1-5). 

Shell  white  ;  surface  smooth,  with  very  prominent  growth-ridges  and  furrows  between 
the  articulating  ridges;  walls  almost  perpendicular  to  the  surface  of  attachment ;  base 
nearly  triangular,  not  very  narrow.  Movable  scutum  rather  large,  with  the  upper  articular 
ridge  hardly  distinguishable,  and  a  very  prominent  third  articular  ridge,  which  is  separated 
from  the  tergal  margin  by  a  rather  broad  interspace  ;  apex  pointed,  not  projecting  freely; 
apex  of  the  movable  tergum  almost  pointed.  Apex  of  the  carina  and  rostrum  recurved, 
and  projecting  freely  beyond  the  surface  of  the  shell.  Rostrum  and  immovable  scutum 
bulky. 

This  is  the  largest  and  the  most  beautiful  of  the  deep-sea  species.  It  is  represented  by 
four  well-developed  specimens. 

The  surface  of  the  shell  is  naked,  no  trace  of  a  chitinous  membrane  being  visible.  The 
growth-ridges  can  be  distinctly  made  out  on  the  operculum  as  well  as  on  the  other  valves. 
The  surface  of  the  rostrum  and  the  carina,  as  well  as  that  of  the  immovable  scutum 
is  furnished  with  single  deep  furrows,  which  serve  for  the  articulation  of  the  valves. 

The  movable  scutum  and  tergum  are  by  no  means  at  right  angles  with  the  fixed  pair  : 
they  form  one  of  the  sides  of  a  triangular  pyramid,  the  two  other  sides  of  which  are 
formed  by  the  immovable  scutum  and  tergum.  These  latter  are  extremely  steep.  In 
most  specimens  the  movable  scutum  and  tergum  lie  in  a  flat  plane  with  part  of  the  carina 
and  of  the  rostrum  ;  in  one  of  the  specimens  (that  figured  PL  VI.  fig.  17)  the  rostrum  is 
convex  beyond  that  plane.  Of  the  sutures,  that  between  the  carina  and  rostrum  is  very 
characteristically  toothed ;  that  between  the  immovable  scutum  and  immovable  tergum  is 
not  so  obscure  as  in  other  species  of  the  genus  ;  the  immovable  scutum  shows  a  kind  of 
radius,  which  slightly  projects  over  the  immovable  tergum.     The  carina  also  is  furnished 
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with  a  kind  of  radius,  which  projects  over  the  immovable  tergum.  The  articulation  of 
the  rostrum  with  the  fixed  scutum  is  the  leasl  distind  of  all. 

When  the  operculum  is  taken  away,  the  orifice  resembles  a  scalene  triangle;  one  side 
(the  shortest)  is  formed  by  the  occludenl  margin  of  the  fixed  tergum;  the  second  side 
partly  by  the  occludent  margin  of  the  fixed  scutum  :  the  third  (the  Longest)  side  1>\  the 
upper  margin  of  carina  and  rostrum  combined. 

The  movable  scutum  (PL  XII.  figs.  2  and  -1)  is  nut  very  small,  its  area  equalling  nearly 
two-thirds  of  that  of  the  movable  tergum.  Its  shape  is  triangular;  the  tergal  and  basal 
margins  are  about  at  right  angles  to  each  other,  and  the  occludenl  margin  is  curved.  The 
length  of  the  basal  margin  is  not  quite  half  the  length  of  the  tergal  margin.  The  valve 
is  very  thick,  especially  towards  the  apex;  when  investigated  from  the  under  side,  the  sur- 
face appears  to  be  bordered  by  a  well-developed  rim  along  the  occludenl  margin.  This 
rim  separates  a  rather  deep  depression  tor  the  adductor  muscle  from  the  occludenl  margin. 
Towards  the  sharply  pointed  apex  the  rim  slightly  increases  in  width.  The  tergal  margin 
is  straight;  the  upper  articular  ridge  is  hardly  visible,  most  probably  it  is  represented  by 
the  edge  of  the  valve  itself,  which  forms  a  furrow  with  a  very  short  ridge  at  the  under 
side  of  the  valve  near  the  apex  :  the  second  (lower)  articular  ridge,  on  the  contrary, 
is  well-developed,  and  is  almost  parallel  to  what  1  propose  to  consider  as  a  third  articular 
ridge.  The  latter,  which  can  he  also  regarded  as  an  axial  ridge,  runs  from  the  apex  t<. 
the  basi-tergal  corner  of  the  valve,  is  very  prominent,  grows  slightly  broader  towards  the 
under  extremity,  and  here  projects  slightly.  It  corresponds  exactly  to  the  third 
articular  ridge  of  the  tergum,  which  is  also  considered  as  such  by  Darwin.  The  second 
articular  ridge  describes  a  curve,  and  has  a  narrow  semi-circular  part  of  the  valve  between 
itself  and  the  tergal  margin.  In  this  part  of  the  valve  the  lines  of  growth  are  very 
oblique  on  the  tergal  margin  of  the  valve.  The  part  of  the  valve  which  is  enclosed 
between  the  third  articular  ridge  ami  the  occludent  margin  firms  the  greatesl  half 
of  it,  and  has  the  ridges  of  growth  in  the  inferior  part  parallel  to  the  basal  margin  : 
towards  the  upper  extremity  the  ridges  are  slightly  divergent. 

The  movable  tergum  (PL  XII.  figs.  1  and  .3)  is  broad  and  quadrangular.  The  valve  is 
divided  into  two  triangular  parts  by  the  beautifully  curved  axial  or  third  articular  ridge. 
In  that  part  of  the  valve  which  lies  between  this  ridge  and  the  occludent  margin,  the  lm  -. 
of  growth  are  parallel  to  the  basal  margin;  in  the  other  half  these  lines  are  parallel  to  the 
scutal  margin.  The  axial  ridge  widens  downwards  and  projects  very  dial  inctly  at  t  he  basal 
point  of  the  valve.  The  middle  articular  ridge  is  close  to  the  axial  ridge,  and  is  separated 
by  a  somewhat  greater  distance  from  the  upper,  or  first  articular  ridge.  Its  free  edge 
is  formed  by  the  occludent  margin  of  the  valve,  hut  it  grows  broader  towards  tin'  scutal 
margin,  where  it  is  produced  into  a  slight  projection.  The  occludent  margin  of  the 
valve  consists  of  two  parts,  separated  by  the  umbo  or  apex  of  the  valve, —  one  beneath 
the    apex  (and    this  part    is    curved)  and    the  other   between   this   apex    and    the    scutal 
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margin.  The  hitter  part  is  slightly  concave.  The  apex  is  bluntly  pointed.  At  the 
under  side  the  valve  shows  a  distinct  rim  at  both  occludent  margins;  this  rim  slightly 
increases  in  width  towards  the  apex  of  the  valve,  where  the  two  meet. 

The  fixed  scutum  is  shorter,  but  perhaps  a  little  broader  towards  the  base  than 
the  fixed  tergum.  The  shape  of  the  valve  is  triangular,  and  being  very  broad  and 
convex  at  the  base,  and  pointed,  slightly  beaked  at  the  apex,  it  resembles  half  the 
surface  of  a  conns.  The  occludent  margin  is  hollowed  out  for  the  reception  of  the 
corresponding  margin  of  the  movable  scutum;  it  forms  the  free  edge  of  a  separate  and 
inflected  portion  of  the  valve,  which  is  extremely  narrow  upwards  and  distinctly  widens 
downwards.  At  the  tergal  margin  a  kind  of  radius  is  visible,  which  projects  over  the 
free  edge  of  the  fixed  tergum  ;  at  the  upper  half  it  is  extremely  narrow  and  hardly  visible. 
.it  the  under  half,  on  the  contrary,  it  forms  a,  rather  broad  and  triangular  portion. 
The  basal  margin  is  very  irregularly  toothed.  The  umbo  is  at  the  apex  ;  the  valve 
is  added  to  at  its  inferior  extremity.  The  lines  of  growth  are  distinct,  but  have  a  very 
irregular  course. 

The  fixed  toy  inn  has  a  very  irregular  shape  ;  it  consists  of  three  portions — a  middle 
and  two  lateral  ones.  The  middle  portion  is  very  narrow  at  the  apex,  and  increases 
considerably  in  width  towards  the  base.  It  projects  very  much  over  the  surface  of  the 
two  lateral  parts,  hence  may  be  considered  as  a  kind  of  rim;  it  is  curved,  and  projects 
very  much  beyond  the  basal  margins  of  the  two  lateral  parts.  The  valve  has  two 
occludent  margins  which  meet  at  the  apex.  Of  the  lateral  portions,  one  is  placed 
between  the  rim  and  the  immovable  scutum,  and  this  is  added  to  in  a  direction  parallel 
to  the  scutal  margin  ;  it  has  an  irregular  triangular  shape  and  a  short  occludent  margin. 
The  other  lateral  portion  is  triangular  also;  it  has  a  longer  occludent  margin  at  the  edge 
of  a  narrow  part  which  is  bent  forward.  Its  basal  margin  is  the  margin  with  which 
it  touches  the  carina;  the  lines  of  growth  of  this  valve  are  parallel  to  the  latter  margin. 
The  projecting  middle  part  of  the  valve  probably  corresponds  to  the  spur  which  is  so 
well-developed  in  most  species  of  Balanus.  When  seen  from  the  under  side,  the  valve 
consists  of  two  parts,  meeting  in  a  line  running  longitudinally  in  the  middle  of  the  pro- 
jecting middle  portion.      These  two  parts  describe  together  a  distinct  angle. 

Rostrum  and  carina  are  both  triangular  in  outline.  The  rostrum  is  more  convex 
and  a  little  more  robust.  Both  valves  have  the  umbones  in  their  normal  places.  However, 
in  both  they  project  freely  beyond  the  edge  formed  by  the  scutum  and  tergum.  This 
projecting  portion  is  larger  in  the  carina  than  in  the  rostrum  ;  moreover,  it  is  slightly 
recurved  in  the  former  and  curved  inward  in  the  latter.  Both  valves  are  furnished  with 
one  very  distinct  and  two  rather  shallow  longitudinal  furrows,  and  where  the  valves  meet 
cadi  other,  it  is  into  these  furrows  that  the  well-developed  teeth  of  the  other  valve  pene- 
trate. The  lines  of  growth  are  rather  distinct,  and,  though  not  very  regular,  they  are 
about  perpendicular  to  the  direction  of  these  furrows.      The  number  of  teeth  by  which 


REPORT   ON   THE   CIRRIPED1A.  1  :J7 

the  two  valves  are  united  together  is  three.  The  basal  margins  of  these  valves  are  also 
very  irregular.  The  occludenl  margin  of  both  valves  is  furnished  with  a  distinct  bul 
narrow  ridge. 

Basis. — I  have  not  distinctly  observed   the   basal   membrane.     The  interspace   Left 

open  between  the  basal  edges  of  the  parietes  is  narrow,  and  has  a  very  irregular  shape. 
Body  of  the  animal. — The  body  is  much  flattened;  yet  il  does  nut  lie  parallel  t>>  the 

surface  of  attachment,  as,  according  to  Darwin,  is  the  case  in  the  other  species  of  the  genus. 
The  mouth  is  flattened,  it  is  not  bullate,  and  it  stands  at  a  distance  from  the  adductor 
scutorum  muscle.  The  labrum  (PL  XL  fig.  5)  has  its  crest  surmounted  by  a  row  of  very 
numerous  aud  small  teeth  ;  the  palpi  are  of  moderate  size,  but  the  tips  are  very  distant 
from  each  other.  They  are  not  curved,  but  they  bear,  as  in  the  species  described  by 
Darwin,  the  bristles  only  on  their  outer  sides  and  extremities.  The  rounded  swelling 
on  each  side  of  the  labrum  to  which  they  are  attached  is  present,  as  Darwin  has  indicated. 
The  mandibles  in  this  genus,  according  to  Darwin,  have  three  upper  main  teeth,  with 
two  or  three  minute  lower  teeth,  or  (in  P  rruca  nexa)  with  the  lower  part  pectinated 
with  small  spines.  The  present  species  has  the  mandibles  as  in  the  latter  species  (PI.  XI. 
figs.  6  and  6*).  The  only  point  to  be  added  is,  that  in  the  specimen  I  have  investigated 
the  mandible  of  the  one  side  was  furnished  with  three,  that  of  the  other  with  four,  teeth; 
an  asymmetry  to  which  we  must  not  attach  too  great  importance.  The  maxillce  (PI.  XI. 
fig.  7)  have  a  very  deep  notch  behind  the  two  upper  larger  spines;  the  lower  part  is 
rather  narrow,  and  bears  some  spines,  which  are  not  very  strong.  This  lower  part  forms 
a  step-like  projection.  The  outer  maxilla'  (PI.  XI.  fig.  8)  are  slightly  prominent,  and 
not  deeply  lobed  on  their  inner  surfaces.      They  are  clothed  with  bristles. 

Cirri  (PL  XI.  fig.  9). — The  first  pair  is  relatively  stout,  and  the  pedicels  especially 
are  well  developed.  The  two  rami  are  equal  in  length  and  thickness,  and  both  have 
thirteen  segments.  These  segments  are  thickly  clothed  with  spines.  The  second  paw 
has  the  posterior  ramus  much  longer  than  the  anterior;  it  is  almost  twice  as  long;  the 
number  of  segments  of  the  short  ramus  is  eight  ;  that  of  the  long  ramus  thirteen.  The 
two  rami  of  the  third  pair  show  only  a  very  slight  difference  in  length.  The  fourth  to 
the  sixth  pairs  have  numerous  elongated  segments,  bearing  as  a  rule  three  pairs  of  long 
slender  spines  in  front  and  two  or  three  slender  spines  on  the  dorsal  edge  of  each  segment. 

Caudal  appendages  long  and  slender,  and  having  eleven  segments  in  the  speci- 
men I  investigated.      The  "penis  is  long  and  slightly  swollen  at  the  extremity. 

This  species  was  found  attached  to  the  strongly  corroded  surface  of  a  part  of  a  shell, 
the  nature  of  which  I  was  unable  to  ascertain. 

The  specimen  of  this  species  which  I  dissected  contained  eggs.  These  were  in  a  very 
early  stage  ;  their  shape  was  not  very  elongate,  their  Longesl  and  shortest  dimensions 
being  respectively  0'415  and  0-:32  mm.  The  average  size  of  the  specimens  was  8  mm. 
in  height  and  <J  mm.  distance  from  the  apex  of  the  rostrum  to  that  of  the  carina. 

(ZOOL.  CHALL.  EXP. — rART  XXV.  — 1883.)  Bb  18 
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Four  specimens  of  the  species  were  taken  at  Station  317,  February  8,  1876,  lat.  48° 
37'  S.j  long.  55"  17'  W.;  depth,  1035  fathoms;  bottom  temperature,  L°7  C;  bottom, 
hard  ground. 

Observations.  As  I  said  when  treating  of  the  genus,  the  deep-sea  Verrucce  re- 
semble in  some  respects  Verruca  nexa.  Darwin.  However,  of  the  three  strongly  pro- 
minent longitudinal  ridges  on  the  scutum  of  that  species,  only  one  (my  third  articular 
ridge)  is  represented  in  the  deep-sea  species  ;  moreover,  the  strongly-ribbed  appearance 
of  the  whole  shell  is  wanting  in  the  deep-sea  species,  and  finally,  the  shape  of  the  valves 
is  different.  With  regard  to  the  parts  of  the  mouth,  we  find  some  corresponding 
features  :  the  shortness  of  the  palpi  of  the  labrum,  the  presence  of  the  bead-like  teeth  on 
the  crest  of  the  labrum,  the  pectinated  condition  of  the  lower  part  of  the  mandible,  &c. 
The  cirri  arc  slightly  different  as  far  as  the  length  of  the  rami,  &c,  is  concerned.  As  I 
was  not  able  to  investigate  the  same  details  in  all  the  deep-sea  specimens  of  different 
localities,  1  cannot  say  whether  they  all  correspond  to  one  another  with  regard  to  the 
structure  of  the  animal's  body.  There  can  be  no  doubt,  however,  that  the  deep-sea 
species,  of  which  the  form  I  called  Verruca  gibbosa  has  been  studied  most  accurately,  are 
different  from  those  which  occur  in  shallow  water,  and  which  were  described  by  Darwin. 
On  the  contrary,  I  am  by  no  means  sure  that  the  forms  which  will  hereafter  be  described 
as  different  species  must  really  be  considered  as  such.  For  whilst  I  shall  give  a  detailed 
description  of  one  of  the  other  species  {Verruca  quadrangularis),  in  the  case  of  the 
remaining  ones  I  shall  only  point  out  the  differences  which  seem  to  prevent  their  being 
described  as  belonging  to  one  of  the  other  species.  Later  investigations,  made  with  the 
aid  of  a  much  richer  material,  wdl  perhaps  show  that  the  different  deep-sea  Verrucce  are 
much  more  nearly  related  than  I  could  ascertain. 

Verruca  nitida,  n.  sp.  (PL  XII.  figs.  6,  7). 

Shell  white  and  very  flat ;  surface  smooth,  with  not  very  prominent  growth-ridges. 
Walls  almost  perpendicular  to  the  surface  of  attachment,  which  being  narrow  causes  the 
base  to  be  narrow  also.  Movable  scutum  relatively  large,  with  a  sharply  pointed  apex  : 
its  upper  articular  ridge  can  hardly  be  made  out,  the  third  articular  ridge,  on  the  contrary, 
is  well  developed  ;  interspace  between  the  third  articular  ridge  and  tjie  tergal  margin 
narrow.  Movable  tergum  with  the  apex  slightly  bowed  and  blunt.  Ajjex  of  the  carina 
strongly  projecting.  The  carina  articulates  with  the  rostrum  by  means  of  a  single  large 
tooth,  which  forms  part  of  the  latter  valve.  Immovable  scutum  divided  into  two 
triangular  parts  forming  an  angle  with  each  other. 

There  is  only  a  single  specimen  which  shows  the  characters  given  above.  It  was 
taken  in  the  Moluccan  Archipelago,  and  there  can  be  no  doubt  that  it  belongs  to  the 
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same  subdivision  of  the  genus  as  Verruca  gibbosa.  Ii  is  distind  from  this  species  in 
the  first  place  on  account,  of  its  greater  smoothness ;  neither  the  growth-ridges  nor  the 
furrows  are  so  distinctly  visible  as  in  the  former  species.  The  tergum  and  scutum  in 
general  outline  much  resemble  the  same  valves  in  Verruca  gibbosa,bvd  the  articular 
ridges  are  by  no  means  so  distinct.  The  rostrum  and  the  immovable  scutum  are  not 
nearly  so  bullate  as  in  the  former  species,  and  the  apex  of  the  rostrum  is  scarcely  freely 
projecting;  on  the  other  hand,  the  carina  has  the  apex  very  strongly  projecting.  The 
most  interesting  and  certainly  the  most  striking  point  of  difference  is  the  way  in  which 
tin'  rostrum  and  the  carina  articulate  together:  whereas  in  Verruca  gibbosa  the  rostrum 
is  furnished  with  three  very  distinct  teeth,  which  are  placed  in  excavations  of  the  other 
valve,  in  Verruca  nitida  only  one  tooth,  which  corresponds  to  the  strongest  and  upper- 
most one  of  the  other  species,  can  be  distinguished ;  beneath  this  tooth  the  two  valves 
unite  in  a  straight  line.  The  immovable  tergum  and  scutum  do  not  form  a  perfectly 
flat  plane  ;  the  apex  of  both  valves  is  reflected,  so  that  the  surface  of  the  valves  is  slightly 
concave.  The  immovable  scutum  is  furnished  with  a  narrow  kind  of  radius,  and  is 
divided  into  two  parts,  which  are  placed  angularly  to  each  other  and  meet  in  a  curved 
line.  The  apex  of  the  immovable  scutum  is  distinctly  beaked,  and  projects  for  a 
considerable  way  over  the  immovable  tergum.  The  hitter  is  divided  into  a  middle  pari 
and  two  lateral  parts  as  in  the  foregoing  species. 

The  only  specimen  is  attached  to  what  may  be  considered  one  of  the  tentacles  of  a 
Pentacrinus.     Its  colour  is  white,  its  surface  is  not  covered  with  membrane. 

The  size  of  the  specimen  is  5  "5  mm.  It  was  taken  at  Station  214,  February  10,  1 875  ; 
lat,  4°  33'  N.,  long.  127°  6'  E.;  depth,  500  fathoms  ;  bottom  temperature,  5°'3  C;  bottom, 
( rlobigerina  ooze. 


» 


Verruca  sulcata,  n.  sp.  (PI.  VI.  figs.  19  and  20). 

Shell  dirty  white;  flat,  especially  at  the  side  of  the  immovable  scutum  and  tergum. 
Surface  with  prominent  growth-ridges;  articular  ridges  of  the  scutum  and  tergum  promi- 
nent, as  are  also  those  of  the  carina  and  rostrum.  Walls  perpendicular  to  the  surface  of 
attachment.  Movable  scutum  rather  large,  with  the  apex  pointed  and  projecting  lively. 
Upper  articular  ridge  hardly  distinguishable,  middle  articular  ridge  penetrates  with  a 
sharp  tooth  between  the  two  ridges  of  the  tergum.  Third  articular  ridge  very  prominent. 
The  slightly  convex  rostrum  has  four  teeth,  which  alternate  with  three  teeth  of  the  carina. 
and  by  means  of  which  the  valves  are  united  together. 

This  elegant   little  form  also  is  represented    by  a  single  specimen   only.     It   has 

the   same    general  appearance  as  the  former  species.  However,  it    is   not  difficult    to 

distinguish  it  ;  its  scutum  is  relatively  large,  and   the  middle  articular  ridge  terminates 

below  in  a  very  prominent  tooth;  the  third  articular  ridge  is  very  strongly  developed. 
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The  tergum  is  quadrangular,  its  apex  is  not  blunt,  though  not  very  pointed.  The 
rostrum  is  distinctly  convex,  and  is  furnished  with  three  furrows,  which  run  from 
the  apex  to  the  rostro-carinal  margin;  this  margin  shows  three  excavations  separated 
by  teeth.  The  apex  of  the  valve  slightly  projects  beyond  the  scutum.  The  carina 
has  the  apex  projecting  much  farther,  and  is  more  slender  than  the  rostrum;  the 
furrows  on  its  surface  are  still  deeper  than  those  of  the  rostrum.  The  immovable  scutum 
consists  of  two  triangular  parts;  a  large  one  with  a  beaked  apex,  and  another  one  much 
narrower  and  forming  almost  a  right  angle  with  the  former.  A  well-developed  radius 
covers  a  considerable  part  of  the  immovable  tergum.  This  consists  of  a  middle  portion, 
which  is  curved,  narrow  at  the  apex,  and  very  broad  at  the  base;  a  distinct  oval 
portion,  which  is  placed  between  the  middle  portion  and  the  immovable  scutum ;  and, 
finally,  a  second  lateral  portion,  which  is  quite  on  the  carina!  side  of  the  shell.  This 
latter  portion  is  very  narrow  at  the  apex,  and  does  not  increase  much  in  width  downwards. 
It  can  be  traced  to  where  it  reaches  the  carina. 

In  this  species  the  form  of  the  immovable  scutum  and  tergum  is  no  doubt  most 
peculiar  ;  the  great  flatness  of  the  main  portions,  together  with  the  almost  perpendicular 
position  of  the  lateral  parts,  is  in  none  of  the  other  species  so  striking.  The  species  is 
also  remarkable  for  the  strong  development  of  the  furrows  and  ridges,  both  on  the  scutum 
and  tergum  and  on  the  rostrum  and  carina. 

The  height  of  the  specimen  is  5 "5  mm.,  the  distance  from  the  apex  of  the  carina  to 
that  of  the  rostrum  is  not  quite  5  mm.  The  specimen  was  found  attached  to  what  I 
think  is  a  piece  of  a  Polyzoon.  It  was  taken  in  the  Pacific  Ocean;  the  bottle  has  the 
Station  number  170;  according  to  the  printed  list  of  Stations  two  dredgings  were 
taken  at  this  Station.  I  feel  unable  to  decide  from  which  of  these  the  animal  was  pro- 
cured, so  I  give  them  both. 

Station  170,  July  14,  1874;  kit,  29°  55'  S.,  long.  178°  14'  W.;  depth,  520  fathoms; 
bottom  temperature,  6°-0  C;  bottom,  rocks.  Lat.  29°  45'  S.,  long.  178°  11'  W.;  depth, 
630  fathoms;  bottom  temperature,  4°-0  C;  bottom,  rocks. 

Verrncn  quacfoangularis,  n.  sp.  (PI.  XL  figs.  10,  11  ;  PL  XII.  figs.  8-12). 

Shell  dirty  white  ;  surface  smooth,  with  not  very  prominent  growth-ridges.  Walls 
nearly  parallel  to  each  other  and  perpendicular  to  the  surface  of  attachment.  Base 
elongate  oval.  Movable  scutum  relatively  large,  with  the  upper  articular  ridge  not 
distinguishable,  and  with  a  very  prominent  third  articular  ridge.  This  ridge  is  sepa- 
rated from  the  tergal  margin  by  a  narrow  interspace.  Movable  tergum  almost  regularly 
rhomboid,  with  a  recurved  and  blunt  apex.  Apex  of  the  carina  projecting  freely;  that 
of  the  quadrangular  rostrum  does  not  project,  or  only  very  little,  Rostrum  and  carina 
articulate  together  l>v  means  of  two  teeth  on  each  of  the  two  valves. 
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This  species  is  represented  by  half  a  dozen  specimens.  Unfortunately  they  suffered 
from  the  alcohol  having  somewhal  evaporated.  I  believe  thai  they  can  be  easily 
distinguished  fnmi  the  other  nearly  related  species,  as  well  by  the  form  of  the  scutum 
and  tergum  as  by  that  of  the  immovable  valves. 

In  the  scutum  I  did  not  observe  a  brace  of  a  first  articular  ridge.  Thecurve  described 
by  the  third  articular  ridge  is  not,  by  far,  so  strongly  marked  as  in  Verruca  gibbosa. 
Hence  the  part  enclosed  between  this  ridge  and  the  tergal  margin  is  relatively  small. 
The  apex  is  pointed  and  slightly  beaked. 

The  tergum  has  the  apex  very  blunt  ;  that  part  of  the  occludent  margin  which  runs 
from  the  apex  to  the  scutal  margin  is  relatively  loug,  and  runs  nearly  parallel  to  the 
basal  margin.     This  causes  the  whole  valve  to  have  an  almost  regular  rhomboidal  shape. 

The  carina  is  rather  small ;  its  apex  as  a  rule  projects  freely.  Its  lateral  margin  runs 
almost  parallel  to  the  same  margin  of  the  rostrum,  and  so  the  shell  acquires  a  quadrangu- 
lar shape. 

The  rostrum  is  comparatively  large,  slightly  convex,  with  the  basal  and  upper  margins 
parallel  to  each  other.  The  two  valves  articulate  together  by  means  of  two  teeth  and 
two  excavations,  present  as  well  at  the  rostral  margin  of  the  carina  as  at  the  carina] 
maro;in  of  the  rostrum. 

The  immovable  tergum  is  much  larger  than  the  immovable  senium.  Both  valves 
are  almost  regularly  triangular  and  convex.  Both  have  the  apices  bluntly  pointed.  The 
immovable  tergum  cousists  of  a  middle  portion  and  two  lateral  portions  which  almost 
resemble  alse,  the  immovable  scutum  has  a  middle  portion  also;  this  is,  however,  rela- 
tively broader ;  the  lateral  portions  form  a  series  of  rays,  which  are  very  narrow. 

This  species  lives  attached  to  black  coloured  horny  hollow  tubes,  which,  perhaps. 
were  once  inhabited  by  Annelid  worms.  The  basal  edges  of  the  immovable  valves  are 
slightly  rectangularly  inflected,  so  as  to  form  a  ledge  round  the  base.  This  ledge  in  the 
middle  of  each  valve  is  rather  more  strongly  developed  than  at  both  extremities. 
Hence  the  margin  round  the  base  appears  slightly  undulating.  As  this  species  was  repre- 
sented by  numerous  specimens,  I  was  enabled  to  compare  also  the  structure  of  the  animal 
with  that  of  Verruca  e/iltlinsn.  Though  in  general  a  great  conformity  was  observed,  there 
can  be  no  doubt,  I  believe,  that  the  two  species  are  really  different.  The  following  dif- 
ferences can  be  pointed  out  as  of  greater  importance. 

Mouth. — The  labrum  has  the  teeth  more  numerous  and  also  a  little  more  distinct  ;  the 
palpi  are  slenderer;  the  hairs  on  the  palpi  are  not  only  present  at  the  extremity  and  on 
the  outer  margin,  but  also  on  the  surface.  The  mandibles  (PI.  XI.  fig.  10)  have  three 
teeth,  the  third  in  the  outer  margin  is  furnished  with  notches,  and  hence  looks  serrated. 
The  teeth  on  the  inferior  angle  are  not  so  regular  as  in  Verruca  <jih!><>s<i  .•  they  are  fewer 
in  number  and  they  present  much  more  strongly  marked  differences  as  to  their  size.  The 
maxilla^  (PL  XL  fig.  11)  have  the  notch  not  so  wide  as  in  Verruca  gibbosa ;  the  spines 
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along  the  margin  of  the  notch  are  a  great  deal  stouter  than  in  the  other  species.  The 
step-like  inferior  part  is  much  stouter  and  broader.  The  outer  maxillce  are  much  less 
hairy  than  in  Verruca  gibbosa. 

Cirri. — Pedicels  of  first  pair  much  less  developed  than  in  Verruca  gibbosa.  First 
pair  has  the  rami  of  equal  length,  but  not  of  the  same  number  of  segments  ;  the  posterior 
ramus  has  seven  segments,  the  anterior  one  has  ten  ;  the  length  of  the  third  to  the  fifth 
segments  of  the  posterior  ramus  almost  corresponds  to  the  length  of  the  third  to  the 
eighth  segments  of  the  anterior  ramus.  The  second  cirrus  has  also  slightly  unequal  rami  ; 
the  shortest  ramus  has  seven,  the  longest  nine,  segments.  The  third  cirrus  has  the  rami  of 
equal  length,  but  the  number  of  segments  in  the  two  rami  is  slightly  different,  being 
fourteen  in  the  one  and  fifteen  in  the  other  ramus. 

Caudal  appendages  slender,  number  of  segments  eight. 

Seven  specimens  of  this  species  were  collected  at  Station  323,  February  28,  1876  ;  lat. 
35°  39'  S.,  long.  50°  47'  W.;  depth,  1900  fathoms  ;  bottom  temperature,  0o>0  C;  bottom, 
grey  mud. 

Verruca  incerta,  n.  sp.  (PI.  XII.  figs.  13,  14). 

Shell  rose-coloured  (?).  Surface  with  prominent  growth-ridges,  which,  however,  are  not 
numerous  on  the  rostrum  and  carina.  Walls  perpendicular  to  the  surface  of  attachment. 
Base  narrow,  the  inferior  part  of  the  walls — especially  of  the  rostrum  and  carina — turned 
over  so  as  almost  to  enclose  the  thread-like  spine  to  which  the  animal  is  attached. 
Movable  scutum  relatively  small  ;  upper  articular  ridge  not  visible,  third  ridge  well 
developed.  That  part  of  the  scutum  which  is  placed  between  the  third  ridge  and  the 
tergum  extremely  narrow.  Apex  of  the  scutum  pointed.  Movable  tergum  almost 
rhomboidal,  with  a  blunt  apex,  and  with  the  middle  ridge  almost  invisible.  Apex  of  the 
carina  only  slightly  projecting  beyond  the  surface  of  the  shell. 

Of  this  form  I  received  two  specimens  mounted  in  balsam.  They  are  feebly  rose- 
coloured  ;  whether  this  is  a  natural  colour  or  has  been  artificially  produced  I  cannot  say. 
Inequalities  (ridges  and  furrows)  of  the  surface  show  the  colour  more  distinctly,  and  this, 
as  well  as  the  circumstance  that  the  spine  to  which  the  specimens  are  attached  is  coloured 
also,  would  suggest  to  us  that  it  is  not  a  natural  colour.  Of  the  two  specimens  one  is 
slightly  larger  than  the  other ;  my  definition  and  description  have  reference  to  the  larger 
specimen  more  especially.  The  scutum  is  small,  its  occludent  margin  is  very  strongly 
arched,  its  tergal  margin  is  hollowed  out,  its  apex  pointed.  The  occludent  margin  is  slightly 
reflected  outwards,  and  in  this  way  a  kind  of  ridge  along  that  margin  is  formed.  The  ter- 
gum is  quadrangular,  almost  completely  rhomboid.  The  lower  articular  ridge  is  strongly 
developed,  the  upper  by  no  means  so  distinctly,  and  the  middle  ridge  is  hardly  visible. 
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'Phc  margin  separating  the  rostrum  and  the  carina  can  hardly  be  made  ou1  (in  the 
other,  smaller  specimen,  it  is  more  easily  distinguishable).  The  number  of  teeth  by  which 
the  two  valves  articulate  together  is  only  a  single  distinct  one  at  the  rostrum  and  two 
at  the  carina.  The  apex  of  the  rostrum  does  not  project  beyond  the  surface  of  the  valve, 
that  of  the  carina  only  slightly.  Both  valves,  but  especially  the  rostrum,  are  slightly 
bulky.  The  lower  extremity  describes  a  kind  of  bellying  beyond  the  spine  to  which  the 
animal  is  attached;  at  the  other  side  of  the  spine,  the  lower  edge  of  the  carina  and 
rostrum,  being  turned  over,  almost  touches  the  basal  margin  of  the  fixed  scutum  and 
tergum.  The  growth-ridges  of  both  valves  are  very  distinct,  but  they  are  at  considerable 
distances  from  each  other.  The  immovable  scutum  is  relatively  small ;  its  shape  is 
t  riangular  ;  it  projects  with  a  rather  broad  radius  over  the  immovable  tergum.  A 
considerable  part  of  this  valve  is  to  be  seen  on  the  side  of  the  movable  valves.  The 
apex  is  bluntly  pointed.  The  immovable  tergum  is  large,  bluntly  pointed  also,  and 
indistinctly  divided  into  a  middle  and  two  lateral  portions.  The  immovable  tergum  has 
a  much  greater  area  than  the  immovable  scutum,  and  reaches  considerably  higher  upwards 
than  the  scutum  does. 

According  to  the  label  of  the  microscopic  preparation,  the  present  species  lives 
attached  to  the  spine  of  a  deep-sea  Echinid  of  the  genus  So  I  ruin.  The  species  was  taken 
in  the  Southern  Atlantic,  at  Station  335,  March  16,  1876  ;  lat.  32°  24'  S.,  long. 
13°  5'  W.;  depth,  1425  fathoms  ;  bottom  temperature,  2°-3  C;  bottom,  Globigerina  ooze. 

Verruca  obliqua,  n.  sp.  (PI.  XII.  figs.  15-17). 

Shell  white  ;  surface  with  not  very  prominent  growth-ridges.  Shell  placed  obliquely 
on  the  surface  of  the  object  to  which  it  is  attached.  Scutum  triangular,  narrow;  the 
part  between  the  third  articular  ridge  and  the  tergal  margin  almost  wanting.  Tergum 
with  a  very  blunt  apex ;  quadrangular.  Rostrum  quadrangular,  relatively  large,  slightly 
convex;  apex  in  one  of  the  specimens  projecting  freely,  in  the  others  not  projecting. 
Carina  with  the  apex  projecting  freely  and  reaching  a  great  deal  higher  up  than  the  apex 
of  the  rostrum  does.  The  carina]  margin  of  the  rostrum  is  furnished  with  a  single  tooth, 
by  means  of  wdiich  the  valves  articulate  with  one  another. 

This  distinct  form  is  represented  by  four  very  small  specimens.  Their  most 
prominent  characteristic  is  the  form  of  the  scutum,  which  is  very  narrow  ;  the  whole  of  it 
represents  that  part  of  the  scutum  in  the  other  deep-sea  species  which  is  situated  between 
the  third  articular  ridge  and  the  occludent  margin.  A  second  character  is  furnished  by 
the  carina.  In  all  the  deep-sea  species  of  the  genus  Vi  rruca  this  valve  has  indeed  the 
shape  of  a  keel,  but  the  part  which  is  placed  at  the  side  of  the  movable  .scutum  and 
tergum  is  always  very  large  ;  the  other  part,  at  the  side  of  the  immovable  valves,  is 
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narrow  and  hardly  visible.  The  line  where  the  two  parts  meet  in  other  species  is  slightly 
concave;  in  this  species,  however,  it  is  either  straight  or  even  slightly  convex.  The 
apex  of  (he  carina,  moreover,  is  at  a  much  greater  distance  from  the  base  in  comparison 
with  the  apc\  of  the  rostrum  than  is  the  case  in  the  other  species.  In  most  specimens 
the  rostrum  and  the  carina  articulate  together,  as  in  Verruca  nitida,  by  means  of  a 
single  tooth.  The  form  of  the  shell,  however,  comes  much  nearer  to  that  of  Verruca 
quad/rangularis. 

The  fixed  scutum  and  tergum  are  both  elongate.  The  fixed  scutum  is  triangular, 
relatively  large,  and  very  convex,  especially  close  to  the  basis.  The  fixed  tergum  has  a 
very  narrow  basal  margin,  but  grows  considerably  broader  towards  the  middle  of  the 
valve.     Its  apex  is  like  that  of  the  scutum  bluntly  pointed. 

Two  of  the  specimens  are  attached  to  small  pieces  of  shell,  the  two  others  to  small 
horny  tubes,  wide  at  one  extremity,  and  narrow,  pointed,  and  closed  at  the  other.  I 
think  these  are  tubes  once  inhabited  by  small  Aunebds. 

This  species  was  taken  in  the  North  Atlantic  at  Station  VI.,  January  30,  1873  ; 
hit,  36°  23'  N.,  long.  11°  18'  W.  ;  depth,  1525  fathoms;  bottom  temperature, 
10,6  C.  ;  bottom,  Globigerina  ooze. 

Observations. — Together  with  the  four  specimens,  for  which  I  propose  the  uame  Verruca 
obliqua.  another  representative  of  the  same  genus  was  dredged.  In  most  respects  this 
specimen  is  different,  but  especially  in  the  form  and  relative  size  of  the  scutum  ;  it  is 
not  only  much  larger,  but  it  has,  moreover,  a  distinct,  freely  projecting  apex.  The 
tergum  much  resembles  the  same  valve  in  most  other  species  of  this  genus  ;  it  is,  however, 
incomplete  in  the  present  specimen,  its  apex  being  broken  off.  Rostrum  and  carina  form 
together  a  shell,  which  is  broader  than  that  of  Verruca  obliqua,  and  at  the  same  time 
is  not  so  high.  In  this  respect  it  resembles  Verruca  nitida.  The  immovable  tergum  and 
scutum  are  intermediate  between  those  of  Verruca  nitida  and  of  Verruca  obliqua.  I 
figure  the  specimen  in  PL  XII.  fig.  17.  I  indicate  it  as  Verruca  obliqua,  var.  ;  I  should 
find  it,  however,  rather  difficult  to  say  why  it  is  considered  as  a  variety  of  this  species, 
and  not,  e.y.,  of  Verruca  nitida. 


Balanus,  Auctorum. 

"  It  is  not  easy,"  Darwin  says  (loc.  cit.,  p.  185),  "  to  exaggerate  the  difficulty  of  identify- 
ing the  species,  except  by  a  deliberate  examination  of  the  internal  and  external  structure 
of  each  individual  specimen."  If  Darwin  came  to  this  conclusion,  after  a  study  of  years, 
making  use  of  the  very  rich  collections  of  the  British  and  other  museums,  and  of  private 
collections  (in  the  first  place  his  own,  chiefly  made  during  the  voyage  of  the  "  Beagle  "),  I 
need  hardly  tell  how  great  are  the  difficulties  which  I  have  had  to  surmount  in  identifying 
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the  species  collected  during  the  cruise  of  II. .M.S.  Challenger,  as  1  have  neither  the  long 
experience  of  the  great  monographist,  nor  the  disposal  of  collections  comprising  wrv 
numerous  species.1  It  is  true  we  possess  at  present  all  the  information  laid  down  by 
Darwin  in  his  monograph  ;  yet  the  difficulties  with  which  one  has  to  struggle  in 
determining  supposed  new  species  of  this  genus  are  very  considerable,  and  may  he  fairly 
judged  from  the  curious  fact,  that  in  the  nearly  thirty  years  which  have  elapsed  since  the 
publication  of  Darwin's  book,  only  one  species  (JBakmus  armatus,  Frit/  Midler)  has  been 
added  to  the  genus— a  genus  of  which  Darwin  knew  forty-five  species — representatives  of 
which  may  be  collected  almost  everywhere,  and  on  every  coast.  Many  authors,  no 
doubt,  have  been  engaged  in  investigating  species  belonging  to  this  genus,  and  must  have 
met  with  forms  which  could  not  in  a  very  natural  way  he  classed  among  any  of  the 
species  described  by  Darwin.  However,  as  they  had  not  at  their  disposal  a  very  rich 
material  for  comparison,  they  must  have  been  left  in  doubt,  and  hesitated  to  introduce 
it  into  science  as  a  new  species.  I  think,  in  most  cases,  these  authors  have  been  right 
in  doing  so  ;  yet  I  believe  that  in  some  cases  the  publication  of  a  description,  illustrated 
with  good  figures,  may  be  useful  for  the  development  of  our  knowledge  of  the  genus  and 
the  distribution  of  its  species.  Should  the  identity  of  any  species  with  one  described 
already  before  be  proved  afterwards,  as  may  result  from  a  comparative  ->ulv  of 
good  descriptions  and  figures,  I  cannot  understand  what  harm  is  done  to  science. 

In  consecpience  of  the  admirable  completeness  with  which  Darwin  has  given  in  his 
monograph  the  descriptions  of  the  species,  it  has  been  possible,  even  easy,  to  identify 
with  certainty  seven  of  the  twelve  samples  of  specimens  with  species  already  described. 
Two  of  these  belong  to  Balanus  tintinnabulum,  Linn.,  two  to  Balanus  trigonus, 
Darwin,  one  to  Balanus  Icevis,  Bruguiere,  and  two  to  Balanus  amaryllis,  Darwin.  With 
the  five  remaining  groups  this  has  not  been  possible.  Of  these  three  consist  of  speci- 
mens belonging  to  species  which  I  have  described  as  new,  but  which  probably  are  nearly 
related  to  species  described  by  Darwin  ;  at  least  it  was  possible  to  rank  them  with  the 
species  of  Darwin  in  the  sections  into  which  he  proposes  to  divide  the  genus.  The  two 
other  samples  of  specimens,  on  the  contrary,  represent  two  closely  allied  hut  distincl 
species,  which,  however,  scarcely  admit  of  comparison  with  species  Darwin  knew.  They 
form  a  distinct  section  of  the  genus.  I  was  for  some  time  uncertain  whether  it  was 
not  necessary  to  establish  a  new  genus  for  their  reception.  I  have  not  done  so, 
however,  because  both  species  come  very  well  within  the  genus  Balanus,  as  char- 
acterised by  Darwin  (compartments  six;  basis  calcareous  or  membranous;  opercular 
valves  sub-triangular).     Under  Balanus  corolliformis  I  will  give  the  characteristic-  of 

1  Of  the  forty-five  species  described  by  Darwin,  I  only  know  the  following  by  my  own  examination  -.—Balaniu 
tintinnabulum,  Linn,  (different  varieties);   Balanus  psittaeus,  Molina,  sp.;   B  tonus,  Darwin;   Balanus 

Brug.;  Balanus perforatus,Bmg.;  Balanu  ,Darwinj  Bala  ,  Darwin;  B  , da  Costa: 

Balanus  crenatus,  Brag.;  Balanus  lalanoides,  Linn.;   i  :   ;  Balanus  m  Darwin. 

(ZOOL.  CHALL.  EXP. CART  XXV. —  1883.)  BTl  19 
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this  new  section  of  the  minis.  I  only  wish  to  add  here  that  one  of  the  peculiarities  of 
the  new  section  is  thai  both  species  are  representatives  of  the  deep-water  fauna,  one  being 
found  at  a  depth  of  150  fathoms,  the  other  of  even  516  fathoms,  and  that  some  of  the 
peculiarities  of  their  structure  (of  the  compartments  at  least)  must  be  regarded  as  stand- 
ing in  near  relation  to  their  living  at  so  considerable  a  depth.  Balanus  crenatus, 
Brucr.,  according  to  Darwin,  lives  at  a  depth  down  to  50  fathoms;  Balanus  porcatus, 
da  Costa,  was  dredged  during  one  of  the  cruises  of  the  Dutch  schooner  "  "Willeni  Barents  " 
(Barents  Sea),  at  a  depth  of  140  fathoms;  the  Challenger  took  another  Balanus  (which 
I  consider  as  new  to  science,  and  for  which  I  propose  the  name  of  Balanus  tenuis)  in  the 
Philippine  Archipelago,  at  a  depth  of  300  fathoms.  In  this  latter  species,  probably,  as 
well  as  in  the  two  preceding  ones,  we  have  littoral  forms  in  the  sense  of  A.  Agassiz, — 
forms  extending  from  the  shore  down  to  180  fathoms.  On  the  contrary,  Balanus  corolli- 
formis  might  be  considered  as  a  deep-sea  species,  the  upward  limit  of  whose  distribution 
rises  as  high  as  180  fathoms.  Of  course  future  dredgings  will  have  to  show  whether  this 
suggestion  is  right  or  wrong. 

As  the  number  of  species  in  this  genus  which  I  know  from  personal  investigation  is 
small  in  comparison  with  those  which  I  have  never  seen,  I  have  not  been  able  to 
compose  a  synopsis  for  the  determination  of  the  species,  as  was  given  for  the  other 
genera  of  the  group  represented  in  the  Challenger  collections. 

The  sections  into  which  the  genus  is  now  divided  are  : — 

Section  A.  Parietes,  and  basis,  and  radii    permeated    by  pores.     Eight   species 
(no  new  species). 

B.  Parietes    and   basis  sometimes  permeated  by  pores,  sometimes   not ; 

radii  not  permeated  by  pores ;  shell  elongated  in  its  rostro- 
carinal  axis ;  basis  boat-shaped,  attached  to  Gorgonke  and 
MilleporcB.     Five  species  (no  new  ones). 

C.  Parietes  and    basis    permeated  by  pores.     Radii  not   permeated    by 

pores.  Thirteen  sj3,ecies  (twro  new  ones,  Balanus  armatus, 
F.  Midler,  and  Balanus  socialis,  n.  sp.). 

D.  Parietes  permeated  by  pores.     Basis  and  radii  not  permeated  by  pores. 

Five  species  (one  new,  Balanus  rostratus,  n.  sp.). 

E.  Basis  membranous.     Three  species  (no  new  ones). 

F.  Parietes    and   radii    not  permeated  by  pores  ;  basis  sometimes  per- 

meated by  pores,  sometimes  not,  and  sometimes  excessively  thin 
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and   hardly   distinguishable.       Fifteen    species   (one   new   one, 
/!< i In,, us  tenuis,  n.  sp.). 

G.  Parietes  not  permeated  by  pores.  Radii  wanting.  Basis  mem- 
branous. Two  species  (1  lot h  new,  Balanus  coi'olliformis,  n.  sp., 
and  Balanus  hirsutus,  n.  sp.). 


Section  A.   Parietes,  and  basis,  and  radii  permeated  by  pores. 
Balanus  tintinnabulum,  Linn.  sp.  (PI.  XIT.  figs.  18,  10). 

Lcpas  tintinnabulum,  Linnreus,  Systema  Naturae,  1767. 
Balanus  tintinnabulum,  Darwin,  Balanidae,  1854,  p.  194. 

According  to  Darwin  tins  is  one  of  the  most  difficult  and  variable  species  in  the  whole 
genus.  Darwin,  therefore,  distinguishes  eleven  varieties ;  he  does  not  consider  thi  m  as 
so  many  different  species,  because  by  repeated  and  very  close  observation  he  became 
convinced  that  the  several  points  of  difference  by  which  each  variety  is  characterised  are 
variable. 

The  species  is  represented  by  two  different  forms  in  the  collection  made  during; 
the  cruise  of  the  Challenger.  I  will  treat  of  them  separately.  The  first  must  be  con- 
sidered as  variety  (l)  communis.  It  is  represented  by  two  specimens  of  very  great  size  ; 
in  the  largest  of  the  two  the  base  measures  63  x  51  mm.,  the  height  50  mm.  ;  the  other 
is  only  a  little  smaller.  The  surface  is  totally  hidden  by  a  thick  layer  of  calcareous 
substance;  this  sticks  firmly  to  the  surface;  where  it  is  taken  away,  the  bluish-purple 
colour  of  the  original  shell  appears. 

The  shape  of  the  shell  is  tubulo-conical,  the  orifice  is  large,  rounded,  triangular,  very 
irregularly  toothed.  Surface  longitudinally  ribbed ;  ribs  rather  strong  and  flexuous  ; 
radii  transversely  plaited  in  lines,  slightly  darker-coloured  than  the  parietes.  The 
sheath  is  not  distinctly  coloured  and  very  broad.  The  strength  of  the  shell  is  so 
considerable  that  it  deserves  the  name  of  massive. 

Scuta  and  terga  with  prominent  lines  of  growth.  The  ribs  on  the  surface  of  the 
scuta  are  finely  toothed.  The  basi-tergal  corner  of  the  scutum  is  very  much  rounded  off. 
Articular  ridge  broad  and  much  reflexed  ;  it  is  very  slightly  hooked.  Adductor  ridge 
not  quite  confluent  with  the  articular  ridge,  bounding  the  cavity  for  the  depressor  muscle  ; 
it  is  rather  prominent,  as  Darwin  says  it  generally  is  in  var.  coccopoma  and  var.  concinnus. 
The  cavity  for  the  lateral  depressor  muscle  is  deep,  as,  according  to  Darwin,  is  only 
the  case  in  the  two  varieties  just  mentioned,  and  sometimes  in  var.  communis.  The 
surface  of  the  valve  is  slightly  externally  depressed  in  the  line  of  the  adductor  ridge. 

The   tergum  is  broad,  the  longitudinal    furrow  is  closed.     Apex    only    indistinctly 
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beaked.  Spur  placed  in  the  middle  of  the  basal  margin.  The  basal  margin,  on  opposite 
sides  of  the  spur,  does  not  form  a  nearly  straight  line,  the  soutal  portion  is  about  at 
right  angles  with  the  spur:  the  carinal  portion  descends  nearly  as  low  as  the  scutal  half, 
but  it  is  hollowed  out  in  the  middle,  and  describes  with  the  spur  an  angle  less  than  a 
right  angle.  The  spur  is  relatively  stout ;  its  breadth  is  exactly  one-fourth  of  the  breadth 
of  the  valve.  The  scutal  margin  is  very  broadly  inflected,  the  inflected  portion  forms 
less  than  a  right  angle  with  the  interior  surface  of  the  valve.  The  articular  ridge  is  very 
prominent  and  nearly  straight ;  it  extends  about  half-way  down  the  valve.  The  spur  is 
produced  for  a  considerable  distance  up  the  internal  surface  of  the  valve  as  a  prominence. 
The  crests  for  the  tergal  depressor  muscle  are  well  developed.  The  scuta  and  terga 
were  calcified  together;  but  they  readily  became  loose  after  having  been  boiled  in  caustic 
potash. 

Judging  from  the  form  of  the  scutum,  our  specimens  might  be  considered  either 
as  var.  coccopoma,  as  var.  concinnus,  or  as  var.  communis.  However,  var.  coccopoma 
is  globulo-conical,  with  a  small  rounded  orifice,  and  generally  has  smooth  walls,  and 
this  is  not  the  case  at  all  with  the  specimens  under  consideration.  Var.  concinnus 
is  also  globulo-conical,  and  has  finely  ribbed  walls.  Its  scutum,  moreover,  shows  a  cavity, 
bordered  by  a  plate,  for  the  rostral  depressor  muscle  ;  the  cavity  is  present  in  the  scutum 
of  the  Challenger  specimens  as  it  is  in  that  of  every  specimen,  but  the  plate  is 
wanting. 

The  specimens  collected  during  the  cruise  of  H.M.S.  Challenger  are  from  St.  Vincent 
Harbour,  Cape  Verde  Islands.  They  were  taken  towards  the  end  of  July  1873,  at  a  depth  of 
from  7  to  20  fathoms.  The  thick  calcareous  ] ayer  that  covers  both  specimens  is  inhabited 
by  a  small  Barnacle,  belonging  to  the  genuj  Chihamalus,  and  identical  with  Chiha- 
malus  dentatus,  Krauss. 

The  other  form,  which  represents  Balanus  tintinnabulum,  Linn.,  in  the  Challenger 
collection,  is  the  variety  (G)  spinosus  (Gmelin).  This  variety  has  been  figured  by  Darwin, 
and  by  means  of  this  figure,  as  well  as  his  description,  it  is  very  easily  distinguished ; 
it  is  globulo-conical  or  cylindrical ;  its  shell  is  rather  thin,  with  long,  nearly  cylindrical, 
very  sharp  points  directed  upwards ;  colours  very  pale.  The  specimens  before  me  arc 
rather  flat-conical,  and  they  are  not  pale,  but  beautifully  purple-coloured ;  the  spines  are 
especially  dark.  The  radii  are  narrow  and  pale  coloured,  with  slightly  darker  transverse 
lines.  The  orifices  are  very  small.  I  tried  to  prepare  the  opercula ;  but,  having  boiled 
them  with  caustic  potash,  they  became  so  very  brittle  as  not  to  allow  of  a  trustworthy 
inspection.  The  tergum  is  distinctly  beaked,  the  spur  rather  long  and  placed  at  about 
its  own  width  from  the  basi-scutal  angle.  The  adductor  and  articular  ridges  of  the 
scutum  were  partly  broken  off — so  I  cannot  judge  of  them  as  to  their  distinctness,  &c. 
The  specimens  are  all  very  small ;  their  base  is  nearly  circular,  and  has  in  the  largest 
specimen  a  diameter  of  about  7  mm.     The  height  of  this  specimen  is  not  quite  4  mm. 
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About  .six  specimens  were  taken  from  the  screw  of  II. M.S.  Challenger  when  (April 
1876)  at  St.  Vincent,  Cape  Verde  Islands,  on  her  return  homewards. 


Section  C.  Parietes  and  basis  permeated  by  pores.     Radii  not  permeated  by  pore-. 

Bali i, us  trigonus,  Darwin  (!'].  XII.  fig.  20). 

Balanus  trigonus,  Darwin,  Balanitis,  1854,  p.  223. 

This  species  belongs  to  the  section  C  of  Darwin  ;  its  parietes  and  basis  are  p<  rmeated 
by  pores,  its  radii  are  not.  The  species  was  met  with  on  two  differenl  decisions,  and  on 
both  only  a  couple  of  specimens  were  obtained,  though  they  are,  moreover,  incomplete 
(only  one  of  them  being  furnished  with  opercular  valves).  I  have  not  had  the  slightest 
hesitation  in  considering  them  as  belonging  to  the  above-named  species;  the  ribbed 
parietes,  the  mottled  purplish-red  colour,  the  broad  triangular  orifice,  are  so  highly 
characteristic  as  not  to  be  easily  missed.  Had  there  still  remained  any  doubt,  the 
study  of  the  scutum  and  tergum  of  the  one  specimen  would  have  been  sufficient  to  remove 
it;  the  scutum  is  elongate-triangular,  with  one  distinct  longitudinal  row  of  pits;  the 
tergum  has  no  longitudinal  furrow,  the  spur  is  truncated  and  very  broad  ;  its  width  is 
more  than  one-third  of  the  width  of  the  valve;  the  spur  is  situated  very  close  to  the 
basi-scutal  angle. 

One  of  the  specimens  from  Port  Jackson  is  not  conical  and  depressed,  but  rather 
cylindrical;  the  shape  of  its  rostrum,  moreover,  is  very  interesting,  the  parietal  portion 
of  the  valve  being  strongly  curved  forward  ;  the  tip  of  the  lateral  compartment  'itly 

curved  in  the  same  direction.  Though  this  specimen  has  no  opercular  valves,  it  can 
hardly  be  doubted,  I  think,  that  it  belongs  to  the  same  species,  because  of  th  gular 

shape  of  the  orifice,  because  of  its  colour  and  general  appearance,  and  finally,  though  this 
is  of  course  not  of  essential  importance,  because  of  its  being  attached  to  other  specimens 
of  the  same  species.  The  ribs  on  the  parietes,  however,  are  not  so  distinctly  developed 
as  in  the  other  specimens.  I  should  not  have  insisted  on  this  variation  of  the  rostrum  if 
I  had  not  recently  had  submitted  to  me  for  investigation  some  fossil  specimens  of  a 
species  of  Balanus  from  Tertiary  deposits  of  Java  which  showed  exactly  the  same  shape 
of  the  rostrum,  and  in  general  aspect  quite  resembled  the  specimen  of  Balanus  trigonus 
now  under  my  inspection.  Most  probably  Balanus  trigonus  may  therefore  be  suspected 
of  occurring  not  only  in  the  living  condition,  but  also  as  a  Tertiary  fossil. 

The  specimens  collected  by  H.M.S.  Challenger  are  partly  from  Port  Jackson, 
Australia,  April  1874,  depth  6  to  15  fathoms,  and  partly  from  Kobe,  Japan,  May  17  to 
19,  1875,  depth  8  and  50  fathoms.  That  the  present  species  lives  at  a  latitude  north  of 
34°  is  a  new  fact  in  its  geographical  distribution. 
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Balanus  Icevis,  Bruguiere  (PL  VII.  figs.  2,  3). 

Balanm  Icevis,  Bruguifere,  Enoyclop.  M<5tli.  (1789),  pi.  clxiv.  fig.  1. 
Balanm  Icevis,  Darwin,  Balauidse,  1854,  p.  227. 

This  species  seems  to  be  peculiar  to  the  straits  of  Magellan;  it  occurs  also  at  the  west 
coast  of  South  America,  and  even  at  the  coast  of  California,  but  then  the  species  has 
slightly  altered  ;  its  shell  is  not  covered  with  membrane,  the  orifice  is  slightly  toothed, 
and  it  Las  two  furrows  on  the  scutum,  whereas  the  Magellan  specimens  have  only  one, 
Darwin,  therefore,  considers  the  form  that  occurs  at  the  coast  of  Chili,  Peru,  and 
California,  a  variety. 

The  Challenger  collected  numerous  specimens,  forming  together  globular  masses. 
They  are  covered  by  dirty  yellowish-brown  membrane,  and  belong  doubtless  to  the  same 
form  which  was  named  by  Bruguiere,  and  afterwards  elaborately  described  by  Darwin. 
To  his  description  I  do  not  wish  to  add  anything.  I  have  figured  a  small  globular  mass, 
and  a  top  view  of  the  orifice,  which  in  most  specimens  is  strikingly  toothed.  The  scutum 
has  only  one  longitudinal  furrow. 

These  specimens  were  taken  in  the  straits  of  Magellan,  at  Station  312,  January  13. 
1876  ;  lat.  53°  38'  S.,  long.  70°  56'  W.  ;  depth,  10  to  15  fathoms  ;  bottom,  mud. 

Balanus  socialis,  n.  sp.  (PL  XIII.  figs.  23-28). 

Shell  not  covered  by  a  distinct  membrane ;  orifice  relatively  large,  and  not  deeply 
toothed ;  radii  extremely  narrow.  Tergum  with  a  broad  and  short  spur,  and  an 
extremely  long  basal  margin. 

In  this  species  the  walls  as  well  as  the  basis  are  permeated  by  pores ;  the  radii, 
however,  are  not  permeated ;  whence  it  belongs  with  the  preceding  species  to  the  section 
C  of  Darwin.  It  has  a  tergum  of  highly  characteristic  form  (PL  XIII.  figs.  25  and  27), 
and  it  is  represented  by  a  single  group  of  specimens  attached  to  a  very  curious  object,  of  a 
nature  quite  unknown  to  me.  The  shape  of  this  object  may  be  judged  from  fig.  23  on 
PL  XIII.  Its  colour  is  black  as  long  as  it  is  in  alcohol  ;  when  dry  it  is  dirty  brown 
coloured.  It  is  hollow  ;  it  has  a  membranous  wall  within  the  outer  thick  wall.  It  is 
empty ;  yet  I  think  I  may  conclude  from  the  histological  structure  of  the  outer  wall  that 
it  is  either  a  fruit  or  the  stone  of  a  fruit. 

About  a  dozen  specimens  are  attached  to  one  side  of  this  object,  which  is  fiat  and 
slightly  hollowed  out.  They  are  rather  small ;  the  greatest  diameter  of  the  base  of  the 
largest  specimen  does  not  measure  quite  5  mm.  ;  their  height  is  only  half  that  length.  The 
form  of  the  shell  is  deep-conical ;  the  orifice  is  slightly  toothed  and  comparatively  large ; 
when  closed  the  opercular  valves  are  nearly  horizontal,  parallel  at  least  to  the  surface  of 
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attachment.  The  surface  of  the  different  corrvpartments  is  smooth,  but  it  is  covered  by  a 
mud-like  granular  substance,  which  cannot  so  easily  be  taken  away,  and  therefore 
probably  is  attached  to  a  very  thin  and  rudimentary  membrane.  The  compartments  do 
not  show  the  growth-ridges  very  distinctly,  but  the  opercular  valves  do.  The  interna] 
surface  of  the  parietes  is  very  strongly  ribbed  in  the  lower  part. 

The  radii  arc  very  narrow,  their  sutural  edges  arc  smooth;  their  summits  very 
oblique  and  rounded;  the  ahu  arc  rather  broad,  and  have  the  summits  not  oblique  bul 
straight,  and  parallel  to  the  basis  of  the  shell  ;  the  alse  extend  only  very  slightly  above 
the  level  of  the  opercular  membrane.  The  parietal  tubes  are  very  narrow  ;  in  the  upper 
part  of  the  walls  they  are  filled  up  and  solid.  The  basis  is  very  thin,  the  layers  which 
compose  it  are  extremely  thin  and  fragile  ;  the  tubes  of.  the  base  run  radially  outwards 
from  the  centre  to  the  periphery  of  the  base  ;  the  tubes  are  extremely  narrow,  and  as  tic- 
base  is  too  thin  to  permit  of  a  transverse  section,  the  presence  of  the  tubes  is  always 
to  a  certain  degree  problematic. 

The  scut  ma  is  triangular,  its  occludent  margin  is  slightly  toothed,  which  is  caused  by 
the  projection  of  the  growth-ridges.  The  articular  ridge  is  not  very  prominent,  but  it 
extends  rather  far  downwards;  the  adductor  ridge  is  hardly  visible,  the  pit  for  the  lateral 
depressor  muscle  and  that  for  the  adductor  muscle  are  both  very  flat.  The  tergum  is 
well  characterised  by  the  length  of  the  basal  margin,  which  surpasses  that  of  the 
scutal  margin;  the  two  parts  into  which  the  basal  margin  is  divided  by  the  spur  form 
together  a  straight  line.  The  spur  is  short,  broad,  and  bluntly  truncated.  The  carina! 
margin  is  arched  ;  the  crests  for  the  depressor  muscle  are  very  distinct.  The  articular 
furrow  is  not  very  deep,  but  distinct.     The  apex  is  not  at  all  beaked. 

Of  the  body  of  the  animal  I  cannot  give  many  details.  In  two  specimens  I  opened  I 
found  the  body  shrivelled,  so  as  to  be  unfit  for  close  inspection.  For  want  of  material  1 
could  not  sacrifice  more.  The  mouth  has  a  labrwm  with  three  well-developed  and  sharply- 
pointed  teeth  on  each  side  of  the  notch,  and  with  elongate  palpi  covered  nearly  all  over  the 
surface  with  very  long  hairs.  The  mandibles  have  only  five  (four,  but  one  was  broken  off) 
blunt  teeth,  the  maxilla  have  the  edge  straight,  without  any  notch,  and  armed  with  seven 
broad  spines  of  nearly  equal  size,  the  first  two  being  slightly  stronger,  besides  numerous 
slender  hairs.  The  second  maxilla*  are  remarkably  elongate.  The  cirri  of  the  first  pair 
have  two  very  unecpial  rami. 

This  species  was  taken  in  the  Arafura  Sea,  at  Station  188,  September  10,  1874  ;  lat. 
9°  59'  S.,  long.  139°  42'  E.  ;  depth,  28  fathoms;  bottom,  mud. 

Observations. — This  species  has,  I  believe,  not  a  single  near  relation  among  the  other 
species  of  the  section  C.  On  the  other  hand,  I  think  it  resembles  much  the  Balanus 
glandula,  Darwin,  a  species  belonging  to  the  section  D.  In  most  respect-,  however,  it 
differs  slightly  even  from  this  species,  and  I  think,  as  there  can  hardly  he  doubl  as  to 
the  porosity  of  its  base,  it  is  safest  to  place  it  in  the  section  C. 
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Section  D.    Parietes  permeated  by  pores.     Basis  and  radii  not  permeated. 
Balanus  rostratus,  n.  sp.  (PI.  XIII.  figs.  16-22). 

Shell  white,  smooth,  not  covered  by  membrane.  Carina-lateral  compartments  very 
narrow;  radii  narrow,  with  their  oblique  summits  rounded.  Scutum  longitudinally 
striated  ;  tergum  with  a  broad  and  blunt  spur. 

This  species  has  a  very  characteristic  shape,  partly  caused  by  its  small  orifice,  partly 
by  the  great  development  of  the  rostrum  and  the  narrowness  of  the  carino-lateral  com- 
partments (PI  XIII.  fig.  16).  In  this  respect  it  resembles  Balanus  Icevis,  and  especially 
the  var.  nitidus.  However,  in  this  species  the  basis  is  permeated  by  pores,  and  the  scutum 
has  longitudinal  furrows,  which  two  characteristics  are  wanting  in  the  present  species. 

The  section  D  of  Darwin  contains  four  species.  The  first,  Balanus  porcatus, 
remarkable  for  the  form  of  its  tergum,  which  has  a  produced  and  purple  apex;  the 
second,  Balanus  patellaris,  with  a  depressed  shell  of  a  brown-violet  colour,  and 
an  elongate  rhomboidal  orifice;  the  third,  Balanus  avuatus,  the  radii  of  which 
are  rough  and  straight,  and  are  furnished  with  oblique  summits  and  with  a  scutum 
without  an  adductor  ridge ;  the  fourth,  Balanus  glandula,  with  imperfect  and  small 
pores  in  the  parietes,  which  are  sometimes  in  part  absent.  With  none  of  these  does 
the  present  species  quite  correspond,  though  no  doubt  it  is  nearly  related  to  Balanus 
glandula,  and  also  to  Balanus  crenatus. 

The  shell  is  conical,  white,  smooth  ;  neither  covered  by  membrane  nor  furrowed. 
The  orifice  is  small  and  irregularly  toothed.  Radii  very  narrow,  with  rounded,  oblique 
summits  ;  the  sutural  edges  of  the  radii  are  crenated.  The  aim  are  also  narrow,  they 
have  rounded,  oblique  summits  like  the  radii.  The  pores  of  the  parietes  are  very  wide 
in  the  lower  half  of  the  valves,  they  are  a  great  deal  narrower  in  the  upper  half.  The 
base  is  thin  ;  it  is  finely  furrowed  in  lines  radiating  from  the  centre.  The  sheath  extends 
almost  half-way  down  the  valves ;  the  extreme  narrowness  of  the  carino-lateral  compart- 
ments in  this  species  is  very  remarkable  ;  in  this  respect  the  species  comes  very  near 
to  Balanus  quadrivittatus,  Darwin.  The  rostrum,  on  the  contrary,  is  very  highly  de- 
veloped, and  forms  a  broad,  flat  valve  (PL  XIII.  fig.  17). 

The  scutum  (figs.  19,  20)  shows  very  prominent  lines  of  growth,  and  is  distinctly 
striated  longitudinally  ;  the  lines  of  growth  are  divided  into  squarish  beads  by  the  striae  ; 
the  angle  formed  by  the  tergal  and  basal  margins  is  very  much  truncated.  Internally 
the  articular  ridge  is  rather  long,  but  not  very  prominent ;  the  adductor  ridge  is 
distinctly  visible,  and  extends  high  up  on  to  the  superior  part  of  the  valve,  running  almost 
parallel  to  the  articular  ridge ;  the  pit  for  the  adductor  muscle  is  hardly  visible ;  the 
cavity  for  the  depressor  muscle  is  rather  deep.     The  tergum  (figs.  18  and  21)  shows  traces 


REPORT  ON   THE   OIRRIPEDIA.  153 

of  longitudinal  striae;  the  longitudinal  furrow  is  absent  or  has  Iwcome  ili.nl  |.y  tin-  sides 
being  folded  inwards.  The  apex  is  slightly  beaked,  the  scutal  margin  is  distinctly  con- 
cave. The  spur  is  broad  and  blunt,  placed  at  less  than  its  own  width  from  the  basi 
scutal  angle;  the  hinder  side  of  the  spur  slopes  into  that  part  of  the  basal  margin  of 
the  valve  which  is  situated  behind  the  spur.  A  very  distinct  articular  ridge  runs  from 
the  apex  half  way  along  the  valve.  The  crests  for  the  depressor  muscles  are  hardly 
visible. 

With  regard  to  the  structure  of  the  body  of  the  animal,  the  following  details  may 
rind  a  place  here. 

The  mouth  has  a  labrurn  with  a  deep  notch,  and  with  three  or  four  extremely  small 
teeth  on  each  side  of  the  notch.  The  palpi  are  large,  densely  covered  with  not  very 
long  hairs.  The  mandibles  have  five  short  and  blunt  teeth,  the  undermost  two  of 
which  are  rudimentary.  The  maxillcv  (PI.  XIII.  fig.  22)  have  the  edge  straight,  with  a 
very  small  rounded  notch  behind  the  two  greater  spines;  at  a  little  distance  from  the 
inferior  angle  there  is  another  large  and  broad  spine,  and,  moreover,  a  considerable  number 
of  smaller  spines  between  the  larger  ones.  The  second  maxillce  are  elongate,  densely 
clothed  with  hairs  on  their  anterior  surface.  The  first  pair  of  cirri  has  very  unequal 
rami ;  the  shortest  has  ten,  the  longest  and  anterior  ramus  has  twenty  segments.  The 
shorter  ramus  has  the  segments  very  protuberant  in  front,  and  thickly  clothed  with 
spines,  which  are  placed  in  tufts  on  the  front  and  the  hinder  margins  of  each  segment. 
The  other  cirri  did  not  show  anything  very  particular. 

A  group  of  about  ten  specimens  is  attached  to  a  stone  ;  two  other  specimens  arc 
attached  to  a  branch,  &c.  The  size  of  the  specimens  is  slightly  different ;  the  largest 
specimen  has  a  height  of  not  quite  9  mm.,  and  the  greatest  diameter  of  the  base  is  7  mm. 

This  species  was  taken  together  with  specimens  of  Balanus  trigonus,  and  with 
Balanus  amaryllis,  at  Station  233a,  May  17  to  19,  1875;  lat.  34°  85'  N.,  long.  135° 
10'  E.  :  depth,  8  and  50  fathoms;  bottom  mud,  sand.      Kobe,  Japan. 


Section  F.  Parietes  and  radii  not  permeated   by  pores;  basis  sometimes  permeated  by 
pores,  sometimes  not,  and  sometimes  excessively  thin  and  hardly  distinguishable. 

Balanus  amaryllis,  Darwin  (PL  VII.  figs.  4,  5). 

Balanus  amaryllis,  Darwin,  Balanidse,  1854,  \\  279. 

This  is,  according  to  Darwin,  a  distinct  and  well-defined  specie-.  It  is  characterised 
by  the  walls  and  radii  not  being  permeated  by  poroes;  by  its  porous  basis,  by  the 
extremely  narrow  radii,  with  their  quite  smooth,  rounded,  and  very  oblique  summits. 
Its  scutum  is  striated  longitudinally,  its  termini  has  a  very  narrow  spur.  II.. M.S. 
Challenger  took  specimens  of  this  species  on  two  occasions;  once  near  Station   186.  in 
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Torres  Strait,  the  second  time  near  Hiogo  Harbour,  Japan.  The  surface  of  the  .shell  is 
beautifully  striped  with  pinkish  -purple ;  the  specimens  from  Kobe,  Japan,  are  darker, 
almost  rose-coloured,  and  have  the  shell  conical;  those  of  Torres  Strait  are  slightly  more 
cylindrical,  and  have  the  orifice  larger. 

Hitherto  the  species  was  only  known  from  the  mouth  of  the  Indus,  from  the  East 
Indian  Archipelago,  from  the  Philippine  Archipelago,  from  Moreton  Bay  (Australia),  and 
from  the  north-east  coast  of  Australia.  So  our  knowledge  of  its  distribution  is  slightly 
augmented  by  its  being  observed  also  in  Japan. 

Station  18G,  September  8,  1874;  hit.  10°  30'  S.,  long.  142°  18'  E.  ;  depth,  8  fathoms ; 
bottom,  coral  sand.  Station  233a,  May  17  to  10,  1875  ;  hit.  34°  35'  N.,  long.  135°  10' 
E.  ;  depth.  8  and  50  fathoms;  bottom,  mud  and  sand.     Kobe,  Japan. 

Bala  n  us  tenuis,  n.  sp.  (PL  XIII.  figs.  29-33). 

Shell  snow-white,  glossy  ;  orifice  deeply  toothed.  Eadii  narrow,  with  their  summits 
very  oblique  and  slightly  concave;  basis  solid.  Scutum  striated  longitudinally; 
tergum  with  a  short  and  rather  broad  spur. 

This  species,  in  many  respects,  corresponds  to  Balanus  amaryllis,  Darwin,  and 
especially  to  the  variety  (b)  of  Darwin.  Yet  I  think  it  is  different;  if  we  knew 
something  about  the  origin  of  this  species,  we  should  perhaps  consider  it  as  the  form 
which  had  developed  from  the  other  under  the  changed  conditions  of  the  deep  sea. 
Darwin  tells  us  that  Balanus  amaryllis  was  often  met  with  attached  to  ships'  bottoms, 
and  as  the  present  species  was  taken  from  100  fathoms,  we  may  safely  call  it  a  deep- 
sea  species  in  comparison  with  the  other. 

In  the  collection  made  during  the  cruise  of  H.M.S.  Challenger  this  species  is 
represented  by  four  small  specimens  only.  The  greatest  diameter  of  the  base  of  the 
largest  specimen  is  7 '5  mm.  The  height  of  this  s]jecimen  is  not  more  than  5  mm.  The 
compartments  are  extremely  steep  ;  hence  the  toothed  orifice  is  large.  This  orifice  has 
the  shape  of  a  pentagon.  The  different  compartments  are  striated  longitudinally,  caused 
by  the  internal  longitudinal  ribs  being  visible  through  the  transparent  surface,  and, 
though  not  so  distinctly,  also  transversely.  However,  the  surface  is  smooth  and  even 
glossy.  The  radii  are  well-developed,  though  narrow  ;  their  upper  edges  are  extremely 
oblique.  The  internal  surface  of  the  compartments  is  very  strongly  ribbed.  The  basis 
is  very  thin  and  shows  ribs  also,  which,  however,  are  solid. 

Scvta  (figs.  30  and  32)  triangular,  not  elongated,  distinctly  striated  longitudinally. 
Internally  the  articular  ridge  reaches  beyond  half  the  tergal  margin ;  it  is  rather  pro- 
minent, The  adductor  ridge  is  only  slightly  developed ;  the  cavity  for  the  depressor 
muscle  is  narrow. 
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Terga  (figs.  31  and  33)  exhibil  traces  of  longitudinal  striae.  There  is  no  longitudinal 
furrow,  but,  as  in  Balanus  amaryllis,  the  scutal  margin  is  distinctly  curved.  The 
valve  is  slightly  beaked.  The  spur  is  short  and  no1  very  narrow;  its  length  equals  its 
distance  from  the  basi-scutal  angle.  The  two  parts  of  the  basal  margin  of  the  ti-ronm 
which  are  separated  by  the  spur  describe  together  an  angle  little  greater  than  90°. 
The  crests  for  the  depressors  are  very  distinctly  developed. 

Mouth. — Labrum  with  three  distinct  teeth  on  each  side  of  the  notch.  Palpi  lo 
surface  covered  by  numerous  slender  spines.  Mandibles  with  five  teeth,  the  lasl  two  of 
which  are  small.  Maxilla'  with  the  edge  quite  straight,  without  any  step-like  pro- 
jection; the  first  two  arc  only  a  little  stouter,  and  before  the  lower  extremity  there  are 
again  two,  which  are  a  little  more  robust.  Second  maxilla  on  their  inner  faces  divided 
into  a  large  upper  and  a  small  inner  and  lower  lobe.  The  first  is  almost  totally  covered 
with  long  slender  hairs,  the  second  is  only  slightly  hairy. 

Cirri. — First  pair  with  very  unequal  rami  ;  the  shortest  ramus  has  the  firs!  segmenl 
very  long,  and  six  following  segments  short;  the  longest  ramus  has  the  first  long 
■;nent  indistinctly  divided  into  six  segments  ;  moreover,  it  has  nine  segments  following, 
which'are  much  more  slender  than  are  the  segments  of  the  shortest,  ramus.  The  second 
cirrus  has  in  both  rami  ten  segments,  which  are  produced  on  both  sides.  The  pedicels 
of  the  second,  third,  and  fourth  cirrus  are  furnished  with  dorsal  tufts  of  spines.  The 
posterior  cirri  have  segments  more  broad  than  long,  bearing  two  pairs  of  nearly  equally 
long  spines,  and  a  third  pair,  beneath  the  first  two,  of  very  small  spines.  Between  each 
pair  of  long  spines  there  is  a  small  intermediate  tuft.  I  have  nol  found  out  the  basii 
dorsal  point  at  the  penis. 

This  species  was  taken  at    Station  204,  November  2,   1874;    hit.    1  2     4:;'  N.,  long. 
122°  10'  E.  ;  depth,  100  and  115  fathoms;  bottom,  mud. 

Observations. — This  species  occurs  at  the  same  loca  the  nearly  related   Balanus 

amaryllis,  viz.,  in  the  Philippine  Archipelago. 


Section  G.  Parietes  not  permeated  by  pores.     Radii  wanting.     Basis  membranous. 

Balanus  corolliformis,  n.  sp.  (PI.  VI.  figs.  21,  22;   PI.  XIII.  fig.  1    7). 

Basis  membranous;  radii  absent;  parietes  not  permeated  by  pores;  tergum  with  a 
very  broad  articular  ridge  ;  membrane  lining  the  growth-ridges  with  distinct  spines. 
Cardial  and  basal  margins  of  the  tergum  nearly  of  the  same  length. 

This  is  a  very  remarkable  species,  and  I  confess  to  have  been  long  in  doubt  whether 
it  was  a  Balanus  or  not.  The  investigation  of  specimens  of  a  nearly  related  form 
dredged  by  H.M.S.  "Triton"  in  the  Faroe  Channel,  which  showed  the  same  characteristic 
differences  from  the  other  species  of  the  genus,  convinced  me  that  I  was  right  in  consider- 
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ing  them  as  representatives  of  a  new  section  of  the  genus  Balanus.  The  absence  of  radii. 
the  solidity  of  the  parietes,  the  membranous  base,  form  the  characteristic  marks  of  this 
section,  which  at  present  comprises  only  two  species.  Both  species  are  from  rather 
dee])  water;  and  we  need  hardly  doubt  that  the  structure  of  the  shell  affords  a 
very  striking  instance  of  the  influence  of  their  living  at  a  more  considerable  depth. 
Beinu'  solid  (not  permeated  by  pores),  the  compartments  have  by  no  means  the  strength 
of  other  species  of  the  genus,  which,  as  a  rule,  have  the  compartments  composed  of  two 
laminae  united  by  longitudinal  septa ;  and,  moreover,  the  strength  is  diminished  by 
the  absence  of  the  radii,  which  in  other  species,  as  modified  parts  of  the  side  of  the 
compartments,  overlap  the  adjoining  compartments.  In  the  present  species  the  compart- 
ments adhere  so  feebly  as  almost  to  separate  on  being  manipulated.  The  largest  speci- 
men of  Bala  nus  corolliformis  which  was  obtained,  and  which,  therefore,  has  been  figured 
(PI.  VI.  figs.  21,  22),  showed  the  compartments  quite  loose  from  one  another,  and  only 
adhering  by  means  of  the  muscles  which  were  attached  to  them.  For  an  animal  living- 
near  the  surface,  the  violent  beating  of  the  waves  would  soon  prove  fatal  if  its  walls 
showed  the  structure  of  our  Balanus  corolliformis.  It  was  taken  at  a  depth  of  150 
fathoms,  at  which  depth  it  may  be  taken  for  granted  that  the  water  does  not 
experience  the  direct  influence  of  the  beating  of  the  waves.  The  other  species  was  taken 
at  a  depth  of  no  less  than  516  fathoms. 

Balanus  corolliformis  has  to  a  certain  degree  the  shape  of  the  corolla  of  a  flower,  the 
orifice  of  the  shell  being  much  wider  than  its  base,  and  being  very  deeply  toothed.  The 
latter  character  is  due  to  the  obliquity  of  the  summits  of  the  alse,  and  to  some  extent 
also  to  the  circumstance  that  the  alas  are  very  broad  at  a  certain  distance  from  the  base, 
and  then  slope  downwards,  so  as  to  be  extremely  narrow  at  the  base  of  the  shell.  In  the 
largest  specimen  of  this  species  which  was  collected,  the  width  of  the  shell,  which  is  very 
considerable  at  the  orifice,  grows  smaller  downward,  but  remains  the  same  almost  from 
the  middle  to  the  base.  The  growth-ridges  run  regularly  nearly  parallel  in  the  upper 
half  of  the  shell,  and  much  more  irregularly  in  the  under  half.  As  in  some  of  the  cases 
in  which  the  radii  are  not  developed,  mentioned  by  Darwin,  the  sutures  of  the  valves  in 
the  lower  half  of  the  shell  at  least  are  marked  only  by  fissure-like  lines.  The  sheath 
extends  one-third  down  the  shell ;  the  rostrum,  which,  seen  from  the  exterior,  does  not 
show  a  trace  of  radii,  has,  wheu  seen  from  the  interior,  the  sheath  divided  into  three 
parts,  of  which  the  two  lateral  portions  may  be  considered  as  rudimentary  radii.  The  ros- 
trolateral  compartment  and  the  extremely  narrow  carino-lateral  compartment  show  also  on 
the  inner  side  traces  of  what  might  be  considered  a  radius. 

Colour  of  the  shell  dirty  white  ;  the  limits  of  the  growth-ridges  are  coloured  yellowish 
by  the  persistence  of  the  membrane,  which  is  distinctly  hairy.  The  hairs  are  short,  stiff, 
chitinous  spines.  At  different  places  the  surface  is  irregularly  invested  by  calcareous 
masses  of  a  Polyzoon.     Of  the  smaller  specimens  some  are  attached  to  the  spines  of  an 
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Eehinid,  and  these  have  very  narrow  Kascs;   the  larger  specimens,  however,   havi 
circular  base,  and  are  found  attache,!  to  stones.     The  base  is  very  thin,  membranous. 

The  opercular  valves  are  unite, 1  together,  and  to  the  she'll  by  strong  membrane  of  a  light 
yellowish  colour.  The  exterior  surface  of  the  valves  is  totally  hidden  by  a  thick  hairy 
chitinous  membrane.  The  shape  of  the  scutum  (PL  XIII.  figs.  2  and  3)  is  very  peculiar. 
The  growth -ridges  are  very  broad  and  distinct  in  the  superior  half  of  the  valve,  they  are 
very  narrow  and  only  slightly  developed  in  the  interior  half.  The  valve  is  distinctly 
bowed,  so  that  the  outer  side  is  concave.  The  occludent  margin  is  slightly  inflected,  the 
basal  margin  is  convex,  the  tergal  margin  describes  a  bow.  Internally  the  articular  ridge 
is  well-developed,  and  there  is  also  a  pit  marked  by  a  slight  ridge  for  the  reception  of  the 
lateral  depressor  muscle.  The  occludent  margin  is  internally  strengthened  by  a  well- 
developed  ridge,  which  rims  along  the  whole  margin,  but  which  is  especially  developed  near 
the  basal  margin.  The  cavity  for  the  adductor  muscle  is  hardly  visible.  The  tergum 
(PL  XIII.  tigs.  1  and  4)  is  also  slightly  bowed,  hence  concave  at  the  outer  side.  The  apex 
is  pointed  and  almost  imperceptibly  beaked.  Its  scutal margin  is  long  and  straight;  it 
is  separated  by  a  narrow  ridge  from  the  shallow  furrow,  which  runs  almost  from  the  apex 
down  to  the  extremity  of  the  spur.  The  occludent  margin  is  convex,  and  only  little 
shorter  than  the  nearly  straight  basal  margin.  The  spur  is  not  very  distinct,  and  runs 
almost  to  the  basi-scutal  angle  of  the  valve.  Internally  the  valve  is  well  marked  by  the 
very  strong  development  of  its  articular  ridge,  which  from  the  apex  extends  almosl  I 
the  middle  of  the  scutal  margin,  and  which,  when  seen  from  the  exterior  side,  projects 
very  considerably  beyond  the  scutal  margin  of  the  valve.  The  crests  for  the  depressors 
are  not  very  prominent. 

The  size  of  the  largest  specimen  is  45  mm.  from  the  tip  of  the  opercular  valves  to 
the  base.  The  distance  between  the  apices  of  the  rostrum  and  carina  is  about  2'.t  mm. 
The  greatest  diameter  of  the  base  is  16  mm. 

The  structure  of  the  month  is  in  many  respects  very  remarkable.  The  edge  of  the 
labrum  (PI.  XIII.  fig.  5)  is  not  furnished  with  teeth,  but  is  bordered  by  extremely  minute 
hairs.  What  is  much  more  interesting  is  that  it  is  not  notched  at  all,  whereas  Darwin 
says  that  it  is  always  notched  in  this  genus.  The  palpi  are  robust  and  very  long,  with 
their  apices  almost  touching  each  other.  Their  surface  is  furnished  with  very  numerous 
curled  spines,  which  are  not  smooth,  but  in  their  turn  are  furnished  with  very  small  hairs. 
The  mandibles  (fig.  6)  have  four  teeth,  and  the  inferior  angle  is  divided  into  three  very 
small  teeth,  the  first  of  which  is  laterally  bordered  by  some  extremely  small  teeth.  The 
distance  between  the  first  two  teeth  of  the  mandible  is  greater  than  that  between 
the  following  ones.  The  muxllhe  (fig.  7)  show  a  small  quadrilateral  notch  behind  the 
two  larger  upper  spines  ;  the  part  below  the  notch  is  slightly  projecting,  and  is  furnished 
with  numerous  densely  crowded  spines  of  nearly  the  same  size.  The  pair  of  lower  spines 
larger  than  the  others,  which  is  present  on  the  maxilla  of  most  other  species  of  Bnl<i,,n.-<t 
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is   wanting  in   the  present   species.      The  outer  maxilla'  have  the  ordinary  shape,   their 
inner  faces  being  rather  indistinctly  divided  into  two  lobes. 

Cirri. — The  rami  of  the  first  pair  are  only  very  slightly  unequal ;  both  have  fourteen 
segments,  but  the  anterior  ramus  is  slightly  longer,  because  the  segments  themselves  are 
a  little  linger.  The  breadth  of  the  two  rami  is  nearly  equal;  the  anterior  surface  of 
each  segment  is  produced  in  both  rami;  the  projections  bear  a  tuft  of  spines  on  their 
summit.  The  rami  of  the  second  pair  are  unequal  as  far  as  the  number  of  segments  is 
concerned  :  this  is  seventeen  in  the  shortest,  and  twenty-three  in  the  longest  ramus. 
The  segments,  and  especially  the  lower  ones,  are  produced  ;  the  projections  thus  formed 
are  crowned  by  a  tuft  of  spines.  The  rami  of  the  third  cirrus  have  respectively 
twenty-five  and  twenty-eight  segments.  The  lower  segments  are  produced  on 
their  anterior  surface.  The  three  anterior  pairs  are  much  shorter  than  the  three 
posterior  ones;  whereas  the  former  three  are  straight  or  only  slightly  bowed,  the 
latter  are  distinctly  curled.  The  number  of  the  segments  is  much  more  considerable, 
and  is  in  the  fourth  pair  thirty-two  and  Thirty-seven.  The  number  of  spines  on  each 
segment  is  two,  three,  or  four  pairs,  two  on  the  upper,  three  on  the  middle,  four  on 
the  lower  segments,  small  spines  being  inserted  between  the  larger  ones  in  a  not  very 
regular  way.  The  undermost  part  of  the  pedicels  of  the  four  anterior  cirri  is  much 
swollen,  and  projects  as  a  kind  of  vesicle  beyond  the  surface  of  the  animal's  body. 

The  penis  is  long  and  only  indistinctly  hairy;  but,  whilst  it  is  rather  thick  near  the. 
under  extremity,  it  grows  very  slender  at  the  other  end. 

This  species  lives  attached  to  pebbles  and  also  to  the  spines  of  a  Cidaris.  The  latter 
specimens  are  a  great  deal  smaller  than  those  which  were  found  attached  to  pebbles. 
Six  specimens  were  taken,  only  two  of  which  were  of  considerable  size.  Scalpellum 
recurvirostrum,  n.  sp.,  was  procured  with  the  same  haul  of  the  dredge.  This  was  at 
Station  150,  February  2,  1874;  lat.  52°  4'  S.,  long.  71°  2-2'  E.  ;  depth,  150  fathoms, 
bottom  temperature,  10,8  C.  ;  bottom,  rock. 

For  the  differences  between  this  and  next  species,  vide  under  the  same. 

Balanus  hirsutus,  n.  sp.  (PL  XIII.  figs.  8-15). 

Basis  membranous;  radii  absent;  parietes  not  permeated  by  pores;  articular  ridge 
of  the  tergum  broad,  but  not  extending  solar  downwards  as  in  Balanus  corottiformis. 
Carinal  margin  of  the  tergum  much  shorter  than  the  basal  margin.  Membrane  lining 
the  growth-ridges  with  distinct  spines. 

Balanus  hirsutus  and  Balanus  corottiformis  are  two  nearly  related  species,  corre- 
sponding in  all  essential  respects.  I  must  consider  them,  however,  as  different  species, 
because  their  shape  is  quite  different,  and  in  the  second  place,  because  the  tergum 
shows  very  striking  differences  also. 
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Though  also  furnished  with  a  deeplj  toothed  orifice,  the  shape  of  the  shell  in  this 
species  is  much  more  regularly  tent-like  than  in  the  foregoing  species.  (1  is  repre- 
sented by  two  specimens  only,  one  of  which  is  attached  to  the  spine  of  an  Echinus;  this 
specimen  is  unsymmetrically  flattened,  and  has  an  elongate  bu1  very  narrow  base;  its 
orifice  is  large,  which  is  caused  by  the  perpendicular  condition  of  the  compartments; 
the  other  specimen  is  attached  laterally  to  the  rostrum  and  the  rostro-lateral  compart- 
ment of  the  first;  this  latter  specimen  Las  a  very  regular  shape  and  a  broad  circular 
base,  which  is  large  in  comparison  with  the  orifice  of  the  shell. 

Scutum  (figs.  10  and  11)  and  tergum  (figs.  9  and  L2)  resemble  verj  much  the  same 
valves  of  Balanus  corolliformis;  the  basal  margin  of  the  scutum-  especially  towards  the 
basi-tergal  angle — is  much  more  rounded  than  in  the  other  species.  The  tergum  is  more 
elongate  in  the  direction  from  apex  to  spur;  hence  the  basal  is  much  longer  than  the 
cardial  margin.  The  .strongly-developed  and  broad  articular  ridge  dues  not  reach  balf 
way  to  the  scutal  margin  (as  in  Balanus  corolliformis),  but  only  reaches  along  the  firsl 
third  of  the  scutal  margin;  the  crests  for  the  attachment  of  the  depressor  muscle  are  m 
distinct  than  in  the  other  species. 

The  valves  are  not  covered  by  a  thick  woolly  membrane,  as  was  the  case  in 
the  foregoing  species;  the  growth-ridges  are  bordered  by  yellow  membrane,  which  is 
hairy,  as  in  the  case  of  the  compartments.  The  size  of  the  specimens  of  this  species  is  1>\ 
no  means  so  considerable  as  in  the  foregoing  species.  The  flattened  specimen  attached 
to  the  Echinus  spine  is  only  15  5  mm.  high  ;  the  greatesl  diameter  <>i  the  narrow  base  is 
only  13'5  mm.  The  smallest  specimen  shows  a  base  of  1  1  mm.  diameter,  and  hut  a 
height  of  9  "5  mm. 

The  structure  of  the  mouth  is  much  like  the  same  part  of  Balanus  corollifm 
The  /((brum  (fig.  13)  does  not  present  differences,  except  in  being  much  shorter:  the 
mandibles  (fig.  14)  have  the  fourth  teeth  very  small,  and  almost  forming  a  part  of  the 
step-like  process  at  the  inferior  angle.  The  maxillce  (fig.  15)  are  exactly  the  same:  at 
least  one  of  them,  for  the  two  of  the  same  specimen  are  not  quite  equal,  the  one 
having  a  much  wider  notch  behind  the  great  upper  spines  than  the  other.  The  outer 
maxilla'  present  no  differences. 

The  cirri  are  in  all  respects  formed  after  the  same  t\  pe  as  in  Balanus  corolliformis; 
however,  there  are  little  differences  in  the  number  of  the  segments  as  well  as  in 
that  of  the  spines.  So  the  first  pair  has  also  two  equal  rami,  which,  however,  have 
eleven  segments.  These  details  are,  however,  of  no  importance,  as  the  specimen,  the 
animal  of  which  I  dissected,  was  the  smaller  of  the  two,  and  probably  not  quite  full- 
grown. 

This  species  was  taken  during  the  cruise  of  H.M.S.  "  Triton."  at  Stat  ion  No.  1  0  ("  Triton  " 
cruise),  August  24,  1882;  lat.  59°  40'  N.,  long.  7"  21'  AY.  ;  depth,  516  fathoms; 
bottom,  mud  ;  temperature,  46°  to  46° '5. 
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Observation. — This  is  the  first  instance  of  a  species  of  Balanus  being  taken  at  so 
considerable  a  depth  as  upwards  of  500  fathoms. 

Acasta,  Leach,  1817. 

This  genus  comprises  those  sessile  Cirripedia  which  have  six  compartments,  the 
parietes  and  basis  of  which  are  not  porous,  and  the  basis  of  which  is  calcareous,  cup- 
formed,  not  elongated,  and  attached  to  sponges,  or  rarely  to  the  outer  layer  of  the  stalk 
of  Isis.  Darwin  describes  nine  species  as  belonging  to  this  genus,  which  are  found  all 
over  the  world.  In  the  Challenger  collection  I  found  one  of  these  species  represented 
by  a  single  specimen.     It  is — 

A  casta  finest  rata,  Darwin. 

Acasta  fenestrate/,,  Darwin,  Balanidfe,  1854,  p.  316. 

This  species  differs  from  the  other  species  of  the  genus  in  the  large  membrane-covered 
openings  between  the  compartments  above  the  basal  cup.  The  carino-lateral  parietes  are 
half  as  broad  as  the  lateral  parietes.  The  smoothness  of  the  basal  edges  of  the  parietes 
and  of  the  edge  of  the  cup,  and  the  structure  of  the  tergum,  with  its  short  and  prominent 
articular  ridge  and  pointed  spur,  has  not  been  investigated,  as  I  did  not  wish  to  sacrifice 
the  only  specimen.  The  form  of  the  deep  basal  cup  downwards  ending  in  a  blunt  point, 
slightly  curved  to  one  side,  answers  precisely  to  the  description  and  figure  of  Darwin. 
The  only  specimen  was  taken  in  the  Philippine  Archipelago. 

The  specimen  is  9  mm.  in  height,  being  smaller  than  those  observed  by  Darwin,  the 
largest  of  which  was  0'6  inches  (15  mm.)  in  height. 

Station  208,  January  17,  1875;  lat.  11°  37'  N.,  long.  123°  32'  E.  ;  depth 
18  fathoms;  bottom,  mud. 

Tetraclita,  Schumacher,  1817. 

This  genus  comprises  those  sessile  Cirripedia  which  have  four  compartments,  sometimes 
externally  calcified  together  ;  parietes  are  permeated  by  pores,  generally  forming  several 
rows.  The  basis  is  flat,  irregular,  calcareous,  or  membranous.  The  difference  between 
the  genus  Balanus  and  the  present  genus  consists  mainly  in  the  absence  of  the  carino- 
lateral  compartments,  and  in  the  numerous  rows  of  parietal  pores,  Tetraclita  rosea 
1  icing  the  only  species  with  but  a  single  row.  As  the  description  Darwin  gives  of 
this  genus  is  very  elaborate,  and  as  our  knowledge  has  not  been  considerably  augmented 
since  the  publication  of  that  description,  I  think  it  is  of  no  use  to  enter  into  details 
a  I  tout  it. 
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The  genus  comprises  eight  species,  two  of  which,  Tetraclita    rosea,  Krauss,  sp.,  and 

Tetraclita  coerulescens,  Spengler,  sp.,  are  represented  in  the  Challenger  collection,     For 

the  determination  of  the  species  I  have  composed  the  following  table  : — 


Tetraclita. 

I.  Parietes  formed  by  a  single  row  of  large  tubes,  .  .     Tetraclita  rosea,  Krauss,  sp, 

IT.  Parietes  formed  by  numerous  rows  of  tubes. 

1.  Tergum  with  the  spur  joined  to  the  basi-scutal  angla 

(a)  Basis  membranous,  ....     Tetraclita  jmrpurascens,  "Wood,  sp. 

(b)  Basis  thin,  calcareous. 

a   Radii  broad,  ....     Tetraclita  coslata,  Darwin. 

/?  Radii  narrow  or  absent. 

(a)   Surface  of  the  shell  corroded,    .  .     Tetraclita porosa,  Gmelin,  sp. 

(/?)  Surface  of  the  shell  with  narrow,  serrated 

libs,  .....     Tetraclita  serrata,  Darwin. 

2.  Tergum  with  the  spur  not  joined  to  the  basi-scutal  angle. 

(a)  Basis  thick,  calcareous,       ....     Tetraclita  radiata  (Blainville)  Darwin. 

(b)  Basis  very  thin,  articular  ridge  of  the  scutum  very 

prominent,         .....     Tetraclita  coerulescens,  Spengler,  sp. 

(c)  Basis  very  thin,  articular  ridge  of  the  scutum    not 

very  prominent,  ....     Tetraclita  aitiata,  Darwin. 


Tetraclita  rosea,  Krauss,  sp. 

Conia  rosea,  Krauss,  Die  sudafrikanischen  Mollusken,  1848. 
Tetraclita  rosea,  Darwin,  Balanidse,  1854,  p.  335. 

Two  specimens  of  this  species  were  taken  in  Sydney  Harbour  (Port  Jackson).  The 
two  specimens  are  of  a  somewhat  different  size  ;  the  larger  one  measures  31  mm.  across 
the  base,  a  size  a  little  greater  than  Darwin  says  it  has  (l"l  inch).  This  species  was 
taken  from  a  depth  of  six  fathoms.  It  must  Lave  been  very  near  the  surface,  for  in 
Australia  this  species  lives  attached  to  littoral  rocks  and  shells. 


Tetraclita  coerulescens,  Spengler,  sp.  (PI.  XIII.  fig.  34). 

L'pas  coerulescens,  Spengler,  Skrifter  af  Selsk.,  I.  1790. 
Tetraclita  coerulescens,  Darwin,  Balanida?,  1854,  p.  .'Hi'. 

H.M.S.  Challenger,  when  at  Zamboanga  (the  most  south-western  point  of  Mindanao, 
Philippines),  took  some  specimens  of  this  species  at  a  depth  of  10  fathoms.  As  there 
existed  differences  between  these  specimens  and  the  description  and  figures  of  Darwin, 
I  first  thought  of  describing  them  as  belonging  to  a   different,  though  nearly  related, 
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species.  A  close  examination,  however,  brought  to  light  that  in  most  other  respects  the 
Zamboanga  specimens  closely  resembled  the  species  as  described  by  Darwin,  and  so  I 
determined  to  class  them  with  that  species. 

General  appearance,  colour,  form  of  the  shell,  and  structure  of  the  compartments  as 
described  by  Darwin.  Size  smaller;  the  largest  specimen  Darwin  observed  was  45  mm. 
in  basal  diameter,  and  the  largest  specimen  from  Zamboanga  measures  only  31  mm.  The 
scutum  is  much  like  that  described  by  Darwin,  but  the  tergum  has,  in  the  first  place, 
the  scutal  margin  very  coarsely  toothed  ;  and  in  the  second  place,  its  articular  ridge, 
which,  according  to  Darwin,  is  not  prominent,  is  very  prominent  indeed,  and  therefore 
resembles  much  more  the  same  valve  in  Tetraclita  radiata.  I  have  figured  this  valve  (PI. 
XIII.  fig.  34).  I  almost  feel  sure  that  Darwin,  had  he  known  the  specimens  collected  at 
Zamboanga,  would  have  proposed  only  one  species,  instead  of  the  two  nearly  related  ones — 
Tetraclita  coerulescens,  Spengler,  sp.,  and  Tetraclita  radiata,  de  Blainville,  sp.  And  it  is 
this  consideration  which  has  withheld  me  from  describing  the  Challenger  specimens  as  a 
third  distinct  species. 

To  one  of  the  specimens  a  Balanus  was  attached,  which  was  still  young,  and  probably 
belongs  to  one  of  the  varieties  of  Balanus  amphitrite,  Darwin.  The  adductor  ridge  at  the 
internal  side  of  the  scutum,  however,  was  not  very  distinctly  developed. 

The  specimens  of  Tetraclita  coerulescens  were  taken  at  Zamboanga,  October  23,  1874, 
from  a  depth  of  10  fathoms. 

Coromda,  Lamarck,  1802. 

This  genus  comprises  those  sessile  Cirripedia  which  have  six  compartments  of  equal 
sizes,  and  thin,  deeply  folded  walls,  with  the  folds  forming  cavities  open  only  on  the 
under  side  of  the  shell ;  their  opercular  valves  are  much  smaller  than  the  orifice  of  the 
shell. 

Of  this  genus  Darwin  knew  three  living  species  :  Coronula  balaenaris,  Gnielin,  sp., 
attached  to  whales  in  the  Southern  Ocean ;  Coronula  diadema,  Linn.,  sp.,  of  the 
Northern  Atlantic  Ocean;  Coronula  regina?,  Darwin,  attached  to  whales  in  the  Pacific 
Ocean.     They  may  be  distinguished  from  one  another  in  the  following  way  : — ■ 

Coronuhi. 


I.  Ribs  of  the  compartments  flattened. 

1.  Radii  very  thick,  opercular  valves  four, 

2.  Radii  thin,  terga  absent,     . 
II.   Ribs  of  the  compartments  convex, 


Coromda  balaenaris,  Gmelin,  sp. 
Coronula  regincB,  Darwin. 
Coronnln  diadema,  Linn.,  sp. 


Coronuhi  diadema  is  the  only  species  which  is  represented  in  the    collection    made 


during  the  cruise  of  H.M.S.  Challenger. 
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Coronula  diadema,  Linn.,  sp. 

Lepas  diadema,  Linnaeus,  Systema  Naturae,  1767. 
Coronula  diadema,  Darwin,  Balanidse,  1854,  p.  117. 

This  is  a  very  common  and  very  characteristic  species,  for  which   Darwin  gives  the 

following  diagnosis  : — the  shell  is  crown-shaped,  with  Longitudinal  convex  ribs,  having  their 
edges  crenated  ;  the  orifice  is  hexagonal ;  the  radii  are  moderately  thick  and  very  broad  ; 
the  terga  are  absent  or  rudimentary.  The  Challenger  collected  a  single  set  of  specimens 
when  at  Bermuda  in  April  1873.  They  are  small  specimens,  the  largest  of  the  seven 
having  a  diameter  of  only  24  mm. 

With  regard  to  the  geographical  distribution  of  this  species,  Darwin,  who  knew  only 
four  specimens  with  certain  localities  attached  to  them,  suspected  that  it  would  only 
occur  in  the  northern  seas,  Coronula  regince  replacing  it  in  the  Pacific.  I  have  not 
been  able  to  find  out  whether  this  opinion  is  universally  admitted  at  present.  I  believe, 
however,  that  it  is  somewhat  erroneous.  Darwin  himself  found  in  the  British  Museum  a 
specimen  among  some  shells  of  Mollusca  from  New  Zealand,  but  he  does  not  attach 
much  importance  to  this  single  instance,  as  an  animal  procured  from  a  floating  whale  in 
the  early  part  of  a  voyage  might  so  easily  be  sent  home  with  specimens  subsequently 
collected  in  another  region.  In  the  Royal  Natural  History  Museum  of  the  Netherlands  at 
Leyden,  there  is,  however,  a  single  specimen  of  this  species  labelled  "  v.  Siebold,  Japan,'' 
and  I  think  that  we  have  no  right  to  doubt  the  correctness  of  this  label.  This  specimen 
is,  moreover,  very  interesting  on  account  of  its  great  size ;  its  basal  diameter  is  78  mm., 
whereas  the  largest  specimen  that  Darwin  saw  was  only  2^  inches  in  diameter  (63 '5 
mm.).  In  1881,  the  Dutch  schooner  "  Willeni  Barents"  collected  a  specimen  of  this 
species  at  Vardo,  which  has  about  the  same  dimensions  as  the  specimen  from  Japan. 


Chthamalus,  Ranzani,  1820. 

This  genus  comprises  those  sessile  Cirripedia  which  have  six  compartments,  a 
membranous  basis,  which  sometimes  (Chthamalus  hembeli,  Conrad,  sp.)  is  calcareous  in 
appearance,  owing  to  the  inflected  parietes.  It  is  the  only  genus  of  the  Sub-Family  of 
Chthamalinse,  Darwin,  which  was  instituted  for  those  Balanidse  in  which  the  rostrum  has 
ake  but  no  radii,  in  which  the  rostro-lateral  compartments  are  without  alae  on  either  side, 
and  which  have  no  porous  parietes. 

All  the  species  of  this  genus  seem  to  be  littoral;  at  Leasl  Darwin  says  that  this 
is  the  case  with  all  the  species  of  whose  habits  he  knows  anything,  and  I  do  not 
believe  that  in  this  respect  our  knowledge  has  been  increased  since  the  publication  of 
his  monoo-raph.  Owing  probably  to  their  littoral  habits,  Darwin  does  not  believe  that  any 
species  of  the  genus  has  hitherto  been  found  fossil.     "Whether  these  two  facts  stand  really 
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in  so  near  a  relation  to  one  another  as  Darwin  suggests,  I  am  inclined  to  doubt;  never- 
theless it  is  true  that  we  do  not  know  a  single  fossil  representative  of  this  genus. 

What  the  Challenger  collected  as  representatives  of  this  genus  is  of  no  consequence. 
I  have,  however,  been  obliged  to  describe  one  of  the  two  species  which  the  collection 
contained  as  new  to  science.  According  to  Darwin  this  genus  comprises  eight  species ; 
two  new  species  were  proposed  by  Frey  and  Leuckart  for  two  forms  which  they  considered 
as  different  from  Chthamalus  stellatus,  and  which  were  found  at  Heligoland.  I  think, 
however,  they  are  only  varieties  of  the  true  Chthamalus  stellatus  as  described  by 
Darwin. 

The  species  of  this  genus  may  be  determined  with  the  aid  of  the  following  table  : — 


Chthamalus. 

I.  Scutum  aud  tergum  completely  calcified  together,    .  .  .     Chthamalus  intertextus,  Darwin. 

II.  Scutum  and  tergum  not  calcified  together. 

i.  Tergum  with  a  deep  narrow  pit  for  the  depressor  muscle,  .     Chthamalus  scabrosus,  Darwin. 

11.  Tergum  without  a  deep  pit  for  the  depressor  muscle. 

(a)  Scutum  with  two  or  three  furrows  extending  down  to  the 

middle  of  the  valve,    .....     Chthamalus  hembeli,  Conrad,  sp. 

(b)  Scutum  without  furrows. 

a  Tergum  with  the  carinal  margin  protuberant. 

(i.)  Sutures  of  the  walls  formed  by  interlocking 

teeth.     Tergum  not  elongate,  .  .      Chthamalus  dentatus,  Krauss. 

(n.)  Sutures  of  the  Avails  not  formed  by  interlock- 
ing teeth.     Tergum  elongate,  .  .      Chthamalus  challenger!,  n.  sp. 
/?  Tergum  with  the  carinal  margin  not  protuberant. 

(i.)  Eadii  with  the  sutural  edges  quite  smooth,       .     Chthamalus  antennatus,  Darwin, 
(n.)  Radii  with  the  sutural  edges  crenated. 

1.  Terga  triangular,  equilateral ;  orifice  of  the 

shell  much  elongated,    .  .  .     Chthamalus jfews,  Darwin. 

2.  Terga  not  equilateral ;  orifice  not  elongated. 

(1)  Membrane  lining  the  sheath,  and  the 

opercular  valves  fimbriated,  .     Chthamalus  cirratus,  Darwin. 

(2)  Membrane  lining  the  sheath,  and  the 

opercular  valves  not  fimbriated,     .     Chthamalus  stellatus,  Poli,  sp. 


Chthamalus  dentatus,  Krauss. 

Chthamalus  dentatus,  Krauss,  Die  siidafrikanischen  Mollusken,  1848. 
C hthamalus  dentatus,  Darwin,  Balanidae,  loe.  eit.,  p.  1G3. 

This  species  has  the  shell  white  or  brownish,  sutures  between  the  valves  formed  by 
interlocking  teeth  ;  the  tergum  has  a  protuberant  carinal  margin.  I  refer  to  it  some  very 
small  specimens  of  Chthamalus,  which  are  imbedded  in  the  corroded  surface  of  the  large 
specimens  of  Balanus  tintinnabulum,  taken  at  St.  Vincent  Harbour,  Cape  Verde  Islands. 
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The  specimens  have  irregularly  folded  walls,  with  the  surface  corroded  and  entirely  covered 
by  the  calcareous  coating  of  the  Balanus;  they  are  so  totally  embedded  in  this  calcareous 
layer,  that  their  surfaces  only  appear  when  the  lime  is  removed.  The  orifice  of  the 
shell,  with  the  indistinctly  visible  opercular  valves,  betrays  the  presence  of  this  Cirriped. 
The  opercular  valves  also  have  the  surface  corroded  and  disintegrated;  having  been 
isolated  and  cleansed  as  far  as  possible  (boiled  with  caustic  potash,  &c.)  it  is  possible  to 
judge  of  their  form;  in  general  it  is  much  the  same  as  described  by  Darwin.  The  tergum 
not  only  corresponds  to  the  specimens  of  Darwin  because  of  the  very  prominent  articular 
ridge,  but  also  because  of  the  arched  and  protuberant  carina!  margin. 

This  species  inhabits  the  coast  of  south  Africa  and  Natal,  of  west  Africa,  Luanda, 
and  the  Gold  Coast.  The  Cape  Verde  Islands  must  now  be  added  as  a  new  locality. 
Darwin  saw  a  specimen  from  the  West  Indies,  but  it  was  the  variety  which  so  common lv 
adheres  to  ships'  bottoms. 

July  1873,  7  to  20  fathoms;  St.  Vincent  Harbour,  Cape  Verde  Islands. 

Chtharnalus  challengeri,  n.  sp.  (PI.  XIII.  figs.  35-38). 

Shell  white,  thin,  brittle;  surface  smooth,  irregularly  folded;  sutures  between  the 
valves  distinct.  Tergum  with  an  arched  and  protuberant  carina!  margin,  elongate  in  the 
direction  of  the  spur. 

I  propose  this  new  name  for  a  species  of  the  genus  Chthamalus  of  small  size,  which 
was  taken  from  the  screw  of  H.M.S.  Challenger.  There  is  a  considerable  number  of 
specimens,  the  greater  part  of  which  have  an  irregular  cylindrical  shape.  I  think  they  are 
all  of  the  same  age,  and  as  some  of  them  are  furnished  with  eggs,  they  are  probably 
quite  or  at  least  very  nearly  full-grown.  The  cylindrical  specimens  form,  as  a  rule, 
groups,  being  attached  to  one  another  by  then."  lateral  compartments.  The  other 
specimens  have  a  flattened  conical  shape  ;  they  are  either  isolated  or  associated  in 
groups;  in  the  latter  case,  however,  they  adhere  to  one  another  only  by  the  basal 
edges  of  their  compartments.  Often,  but  most  obviously  so  in  the  cylindrical  specimens. 
the  basal  margin  is  continued  into  a  ledge,  which,  however,  is  not  inflected  inwards 
but  outwards.  In  the  flat-conical  specimens  the  surface  of  the  parietes  is  almost  totally 
smooth,  and  in  them  folds  are  only  visible  near  the  basal  margin ;  hence  in  these  speci- 
mens the  basal  edge  is  sinuous.  The  cylindrical  specimens  distinctly  show  that  they 
were  in  the  beginning  flat-conical,  like  the  other  specimens.  The  cylindrical  lower  part  of 
the  shell  is  often  narrower  than  the  upper  part.  In  these  specimens  the  walls  are  almost 
flat  in  the  lower  half,  but  irregularly  folded  in  the  upper  half.  The  radii  in  all  the  speci- 
mens are  very  narrow,  their  sutural  edges  are  not  at  all  crenated ;  the  ake  are  broad, 
their  upper  edges  are  only  slightly  oblique.  In  all  the  specimens  the  sutures  are 
distinctly  visible. 
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The  scuta  (PL  XIII.  fig.  37)  are  triangular,  but  the  tergal  margin  is  much  shorter 
than  the  other  margins;  the  depression  for  the  adductor  muscle  is  not  very  deep,  but 
the  articular  ridge  is  very  prominent  and  has  an  arched  edge.  The  terga  (PI.  XIII. 
fig.  38)  are  elongate,  rather  narrow.  The  spur  is  not  very  distinctly  developed.  The 
crests  for  the  depressor  muscles  cannot  be  said  to  descend  beneath  the  basal  margin  of 
the  valve.  The  articular  ridge  is  strongly  sinuous,  but  it  is  also  very  prominent.  The 
carina]  margin  is  distinctly  arched. 

Of  the  animal  itself  I  will  only  give  details  with  regard  to  the  structure  of  the  mouth 
and  the  first  two  cirri.  The  crest  of  the  labrum  is  not  only  hairy,  but  there  are  also  some 
fine  teeth.  The  palpi  are  very  broad  and  stout,  and  bear  a  great  number  of  hairs,  which 
are  placed  along  both  margins,  and  also  on  the  exterior  surface;  the  hairs  are  different  in 
leiioth,  but  they  have  almost  the  same  thickness.  The  mandibles  have  three  normal  teeth  ; 
the  fourth  is  divided  into  two  parts,  and  is  situated  immediately  in  front  of  the  pectinated 
inferior  angle.  At  the  inferior  extremity  of  this  angle  a  slightly  stronger  tooth  is  visible. 
The  maxilla  have  three  larger  spines  above  the  notch  and  three  smaller  ones  on  the  upper 
margin  of  the  notch.  Behind  the  notch  a  row  of  spines  is  visible,  the  posterior  ones  being 
smaller  than  the  anterior.  The  second  maxillce  show  a  terminal  lobe  and  a  lower 
lobe,  .both  furnished  with  numerous  spines.  The  first  pair  of  cirri  has  six  segments 
in  both  rami ;  the  second  pair  six  segments  in  the  one  and  eight  in  the  other  ramus  ; 
both  cirri  have  the  front  margin  of  the  rami  covered  with  numerous  spines,  the  hinder 
margin  being  furnished  with  tufts  of  spines  at  the  extremity  of  the  segments. 

This  species  was  taken  in  the  Pacific,  September  2,  1875,  from  the  screw  of  H.M.S. 
Challenger.  (About  Station  269,  lat.  5°  54'  N.,  long.  147°  2'  W.)  The  Challenger  left 
Yeddo  (Japan)  about  the  middle  of  June,  after  a  stay  of  more  than  a  month  in  the  waters 
of  Japan.  Probably  the  specimens  attached  themselves  in  the  Cypris-stage  to  the  screw 
when  the  vessel  was  there. 

This  species  is  no  doubt  nearly  related  to  Chthamalus  stellatus,  Poli,  sp.,  and  also  to 
Chthamalus  antennatus,  Darwin.  The  difference  is,  I  think,  in  the  form  of  the  opercular 
valves,  which  in  the  two  above-named  species,  according  to  Darwin,  are  hardly 
distinguishable  from  one  another.  In  the  present  species  the  articular  ridge  of  the  scutum 
is  much  more  prominent,  and  besides,  the  form  of  the  tergum  is  much  more  elongate. 
On  account  of  its  carinal  margin  being  protuberant,  it  resembles  Chthamalus  dentatus, 
Krauss,  but  in  consequence  of  the  slightly-pointed  and  depending  basi-carinal  angle  it  is 
perhaps  also  related  to  Chthamalus  cirratus,  Darwin.  Many  of  the  so-called  species  of 
this  genus  resemble  one  another  so  much  that  one  almost  feels  inclined  to  doubt  the 
correctness  of  Darwin's  opinion  when  he  considers  them  as  so  many  different  species.  It 
is,  however,  possible  that  a  close  examination  of  the  groups  of  specimens  which  Darwin 
had  at  his  disposal  would  convince  us,  on  the  other  hand,  that  the  great  naturalist  was 
right  in  the  present  case  also. 
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The  figures  in  dark  type  indicate  the  pages  on  which  the  species  are  fully  described. 


Acasta,  160. 

cyathus,  30. 
fenestrata,  34,  160. 
glans,  33. 
laevigata,  34. 
purpurata,  34. 
spongites,  5,  30. 
sporillus,  34. 
sulcata,  32. 
Alcippe  lampas,  3,  29. 
Alepas,  56. 

cornuta,  29,  56,  57,  58,  59. 
minuta,  5,  28,  56,  58. 
parasitica,  5,  28,  56. 
pedunculata,  32,  57. 
tubulosa,  7,  32,  56,  59. 
Anelasmo,  squalicola,  4,  13,  18. 
Balanus,  144. 

a/a.?,  34. 

allium,  32. 

amaryllis,  10,  32,  34,  35,  145,  153,  154, 

amphitrite,  5,  6,  10,  29,  30,  32,  34,  35, 
162. 

armatus,  6,  31,  145,  146. 

balanoides,  4,  5,  6,  29,  145. 

calceolus,  29. 

capensis,  30. 

cariosus,  36. 

«pa,  35. 

concavus,  32,  34,  36. 

coroUiformis,  32,  145,  146,  147,  155, 
159. 

crenahts,  4,  6,  10,  11,  29,  30,  145,  146, 

cymbiformis,  34. 

deelivis,  5,  30. 

decor  us,  32. 


155. 
145, 


158, 
152. 


Balanus  eburnt  us,  G,  29. 

flosculus,  36. 

galeatus,  29. 

glandula,  36,  151,  L52. 

feamer/,  10,  30,  145. 

hirsutus,  30,  147,  158. 

humilis,  9. 

imperator,  32. 

improwsus,  4,  5,  6,  29,  31,  36,  145. 

tew<,  31,  36,  145,  150,  152. 

naviada,  34. 

nigreseens,  32. 

nubilus,  36. 

pafellaris,  34,  152. 

/» ivgriiius,  9. 

perforatus,  5,  29,  30,  145. 

pacilus,  36. 

porcatus,  3,  4,  10,  29,  35,  145,  146,  152. 

psittacus,  31,  36,  145. 

quadrivittatus,  34,  152. 

rostratus,  35,  146,  152. 

sodalis,  34,  146,  150. 

spongicola,  29,  30. 

*//,////.-•,  29,  34. 

feTMMS,  34,  146,  147,  154. 

tintinnabulum,  5,  7,  10,  12,  29,  30,  31,  32, 
34,  35,  36,  145,  147,  164. 

trigonus,  32,  34,  35,  36,  145,  149,  153. 

tuZipiformis,  29. 

v  -tit us,  32. 

riii'ircus,  36. 
Bathymetrical  Distribution,  21. 
Catophragmvs  imbricaius,  30. 
polymi  rus,  33. 
Chamcesipho  columna,  33. 

«■'//< 'lliformis,  36, 
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Ckthamalus,  163. 

antennatus,  33,  166. 
rlittlU  ni/>  ri,  35,  165. 
cirratus,  7,  36,  166. 
dentatus,  30, 164,  166. 
Jissiis,  36. 
hembeli,  36,  163. 
intertextus,  35. 
scabrosus,  31,  36. 

stellatus,  4,  5,  30,  31,  35,  36,  164,  166. 
ConcJwderma,  53,  55. 

aiirifinii,  5,  6,  7,  53,  54,  55. 
coronularium,  53,  54. 
(jracile,  5,  53. 
h/interi,  53,  56. 
virgatum,  4,  5,  6,  7,  53,  55. 
Conia  rosea,  161. 
Coronidn,  162. 

?»//</(  //i/r/.s',  5,  7,  162. 
biscayensis,  5. 
diadema,  6,  7,  162,  163. 
regime,  7,  162,  163. 
Creusia  spinulasa,  30,  35. 
Cryptolepas  rhachianedis,  7. 
Cryptopldalus  minutus,  36. 
Dichelaspis,  47. 

aymonini,  7,  35,  48. 
darwinii,  5,  28,  47,  48,  54. 
/«»■?;•,  28,  48,  50. 
neptuni,  32,  47. 
orthogonia,  48,  50. 
sessilis,  28,  48. 
warwicTdi,  33,  35,  50. 
Distribution,  Geographical  and  Bathymetrical,  21. 
Ehninius  hingii,  31,  36. 
modestus,  33. 
plicatus,  33. 
rugosus,  6,  33. 
simpler ,  33. 
sinuatus,  6,  33. 
Geographical  Distribution,  21. 
14/a  cumingii,  33. 

quadrivedvis,  32. 
KoMorine  hihamata,  6,  30. 

hamata,  5,  29. 
Laura  gerardue,  18. 
Lepas,  37. 

anatifera,  4,  5,  6,  7,  8,  38,  40,  12. 
anserifera,  4,  6,  7,  38,  39. 
australis,  37,  41. 


Lepas  coervle8cem,  161. 
diadema,  163. 

fascirvlaris,  4,  6,  7,  41,  43. 
7«7/i'/,  4,  38. 
peetinata,  5,  6,  40. 
tintinnahidum,  147. 
virgata,  55. 
Lithotrya  cauta,  32. 

dorsal  is,  29. 
nicobarica,  34. 
tnnieahi,  34,  35. 
Loricida  syriaea,  10. 
Megalasma,  50. 

striatum,  33,  51. 
Odomeris  angulosa,  30. 
brunuea,  35. 
Ornitholepas  australis,  7. 
Otion  stimpsoni,  7,  54. 
Oxynaspis  eelata,  29. 
L'urh ylasma  aurantiacum,  33. 

giganteum,  30. 
Paradolepas  neptuni,  6,  47. 
Pentalasmis  hiJlii,  38. 
Platylepas  decorata,  8. 
Plumulites  newberryi,  1 1. 
Pceeilasma,  43. 

aurantium,  28,  44. 
rariwdum,  28,  31,  44,  50,  52. 
crassum,  28,  44. 
ebumeum,  3,  33,  44. 
fissum,  33,  44. 
gracile,  32,  46. 
l-aempferi,  35,  41,  45,  46. 
PoUieipes. 

canrellatus,  10. 
concinnus,  8. 
cornucopia,  5,  29. 
darwinii,  6,  32. 
elegans,  36. 
mjfcZZa,  7,  34,  35. 
ooliticus,  8. 
I'l'ltjmerus,  35,  36. 
sertus,  32. 
sjunosus,  32. 
Proteolepas  bivinda,  29. 
Pyrgoma  anglicum,  5,  30. 
canceUatum,  30. 
crcnatum,  35. 
granite,  34. 
milleporai,  34. 
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Pyrgoma  monticularice,  35. 

stokesii,  30. 
Scalpdlum,  59. 

abyssicola,  35,  114. 

acutum,  29,  32,  80. 

africanum,  31,  87. 

album,  33,  85. 

angustum,  3,  29,  91. 

Kiitarcttcum,  31,  95,  119. 

austraJdcum,  33,  11G,  118. 

balanoides,  34,  82,  129. 

hirr,,-ariuutHm,  31,  82,  126,  127,  130. 

carinatum,  31,  63,  G7,  76,  102. 

rnnqiresxiim,,  34,  69,  79,  85. 

cornutum,  3,  29,  91,  123. 

darmnii,  36,  96,  100,  102,  103,  105,  110. 
124. 

depressum,  10. 

distindum,  34,  62,  111,  118. 

dubium,  33,  118,  125. 

elongalum,  31,  32,  93,  102. 

eximium,  31,  98,  100. 

Jlctn,  31,  113,  114,  124,  125,  127. 

!?«/«*,  35,  96,  100,  102. 

hamatum,  3,  29. 

Iiir-<iiliim,  34,  88. 

iirliriljn,  34,  121. 

insigne,  29,  66,  68. 
intermedium,  32,  70,  78,  123. 
japonicum,  35,  66,  67,  68,  76,  77. 
magnum,  63. 

marginatum,  34,  65,  69,  70. 
maximum,  62. 
mint/turn,  36,  113. 
molu<:niiiinii,  34,  104,  106. 
novce-zelandiw,  32,  113,  114,124,  127,  128. 
nymphocola,  29,  89. 
ornatum,  30. 
ovatum,  34,  69. 
parallelogramma,  31,  83,  131. 
pedtinculatum,  32,  96,  99. 
/-,,--„///,  32,  99,  124. 
planum,  31,  62,  116. 
recurvirustrum,  31,  76,  77,  158. 


Scalpdlum  regium,29,  60,  96,  100,  104,    105,  106, 

111,  122,  124,  126. 
robustum,  76,  96. 
rostratum,  81. 
inhriim,  33,  91. 
rutilum,  63,  77. 
etriolatum,  3,  29,  91. 
droemii,  3,   24,   29,   60,  63,  73,   90,  98, 

122. 
feMwe,  21,  31,  119. 
triangulare,  31,  126,  130. 
trispinomm,  33,  63,  72. 
fo'fom*,  29,  122. 
truncatum,  33,  92,  116,  118. 
vdutinum,  29,31,96,  98,  99,   100,   101. 

105,  126. 
viUosum,  33,  63,  72,  73,  124. 
rili\iiui,  35,  115. 

vulgare,  3,  5,  29,  62,  68,  74,  76,   77. 
Tetradita,  160. 

cceruleseens,  34,  35,  161. 
costala,  34. 

porosa,  5,  7,  8,  30,  31,  33,  34,  35,  Mi;. 
purpuresce7is,  33,  35. 
radiata,  30,  33,  162. 
rosea,  30,  32,  33,  160,  161. 
serrala,  30,  .'52. 
nitiata,  33,  34. 
TuMcinella  tracheal! s,  7. 
F«rn«c«,  132. 

Ot66osa,  31,  134,    139,  141,  112. 
iiirrrta,  31,  142. 
laevigata,  31,  36,    132. 
B&sa,  30,  133,  138. 
ntfo'do,  35,  138,  lit. 
obligua,  30,  143. 
prisca,  8,  133. 

quadrangidaris,  31,  140,  111. 
spengleri,  30,  1  ">■'■. 
stromia,  3,  4,  5,  30,  132,  133. 
sulcata,  33,  139. 
Xenooatoziw  gldbicipitis,  7. 
str ictus,  7. 
lorhamphia,  '■'. 
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PLATE    I. 


Figs.     1,  2.  Lepas  anatifera,  Linn. 

Fig.  1.  Body,  with   the   left   baud   scutum    and    tergum   taken   away;   natural   .size-. 

ec,  right  hand  scutum ;  t.,  right  hand  tergum  ;  ca.,  carina ;  x.,  membrane  ; 

ma.,  part  of  the  membrane  which  has  been  attached  to  left  hand  scutum;  m., 

parts  of  the  mouth ;  c1,  first  cirrus. 
Fig.  2.  Mouth  and  first  cirrus  of  the  left  side;  magnified  5  diameters,     ma.,  m.,  cl  as 

in  fig.   1;  /i  and  f'\  filamentary  appendages;  p.,  penia;  ovd.,  oviduct;  ga., 

female  genital  aperture. 

Fig.  3.  Lepas  hillii,  Leach,  sp. 

Fig.  3.  Mouth  and  basal  articulations  of  the  first  three  cirri;  magnified  6  diameters. 
m.,  mouth;  /', /2,  and/3,  filamentary  appendages;  c1,  &,  and  &,  first,  second, 
and  third  cirrus. 

Fig.  4.   Lejxts  anserifera,  Linn. 

Fig.  4.  Basal  articulation  of  the  first  cirrus;  magnified  6  diameters.  /', /2,/3,  and  /', 
filamentary  appendages. 


Figs.     5-7.  Lepas  fascicularis,  Ellis  and  Sol. 

Fig.  5.  Mandible;  magnified  41  diameters. 
Fig.  6.  Maxilla;  magnified  41  diameters. 

Fig.  7.  Basal  articulation  of  the  first  cirrus;  magnified  6  diameters,     f1,/2,/3,/*,  and 
/•'',  filamentary  appendages. 

Figs.  8-10.   Pcecilasma  carinatum,  n.  sp. 

Fig.  8.  Animal,  lateral  view;  magnified  2  diameters. 

Fig.  9.  Mandible;  magnified  41  diameters. 

Fig.  9*.   Inferior  angle  of  the  mandible;  magnified  270  diameters. 

Fig.  10.  Maxilla;  magnified  41  diameters. 
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PLATE  II. 


PLATE   II. 
Fio-.  l.   Poscilasma  carinatum,  n.  sp. 

Kg.  1.  Body  taken  out  of  the  shell,  with  an  egg-mass;  magnified  6  diameters. 

Fia,s.       2-4.  Prccilasma  gracile,  n.  sp. 

Fig.  2.  Animal,  lateral  view;  magnified  Gh  diameters. 

Fig.  3.  Labrum  (/«.),  with  palpi  (pa.);  magnified  94  diameters. 

Fig.  4.  Mandible;  magnified  94  diameters. 

Fig.  4*.  Inferior  angle  of  the  mandible;  magnified  270  diameters. 

Figs.       5-9.  Megalasma  striatum,  u.  gen.,  n.  sp. 

Fig.  5.  Animal,  lateral  view;  magnified  61  diameters. 

Fig.  G.  Animal,  seen  from  the  earinal  side;  magnified  Gh  diameters. 

Fig.   7.   Mouth;    magnified    94  diameters,     la.,  labrum;   pa.,  palpi;  man.,  mandible; 

max1.,  first  maxilla;  max2.,  second  maxilla. 
Fig.  8.  Mandible;  magnified  63  diameters. 

Fig.  8*.  Inferior  angle  of  the  mandible;  magnified  200  diameters. 
Fig.  9.   First  cirrus;  magnified  28  diameters. 

Figs.  10-12.  Dichelaspis  sessilis,  n.  sp. 

Fig.  10.  Animal,  lateral  view;  magnified  Gh  diameters. 
Fig.  11.  Mandible;  magnified  63  diameters. 
Fig.  1 2.    Maxilla  ;  magnified  63  diameters. 

Figs.  13-15.   Conchoderma  rir(/<ttum,\ar.  chelonophilus,  Leach. 

Fig.  13.  Animal,  lateral  view;  magnified  5  diameters. 

Fig.  14.  Left  band  mandible;  magnified  41  diameters. 

Fig.  15.   Right  hand  mandible  of  the  same  animal;  magnified  41  diameters. 
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1      POECILASMA      CARINATA,  n    sp      2-4    P     GRACILIS,  nsp     5-9    MEGALASMA    STRIATA,  n.  gen.,   n.  sp 
10-12    DICHELASPIS      SESSILIS,   n .  sp     13-15    CONCHODERMA     VIRGATA,  var.    CHELONOPHI  LUS,  Leach  . 
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PLATE   III. 


Figs.      1-5.  Alepas  pedunculata,  n.  sp. 

Fig.  1.  Animal,  lateral  view;  magnified  2  diameters. 

Fig.  2.  Mandible,  magnified  G3  diameters. 

Fig.  3.  Maxilla;  magnified  63  diameters. 

Fig.   1.  First  cirrus;  magnified  13  diameters. 

Fig.  5.  Sixth  cirrus,  caudal  appendage,  and  penis;  magnified  13  diameters. 

Fig.  G.  Scalpellwm  stroemii,  Sars. 

Fig.  6.  Animal,  lateral  view ;  magnified  5  diameters. 

Figs.      7,  8.  Scalpellum  carinatum,  n.  sp. 

Fig.  7.  Animal,  lateral  view;  magnified  2  diameters. 

Fig.  8.  Animal,  seen  from  the  carina!  side;  magnified  2  diameters. 

Figs.    9^  10.  Scalpellum  japonicum,  n.  sp. 

Fig.    9.  Animal,  lateral  view;  magnified  2  diameters. 

Fig.  10.  Animal,  seen  from  the  carinal  side;  magnified  2  diameters. 

Figs.  11,  12.  Scalpellum  recurvirostrum,  n.  sp. 

Fig.  11.  Animal,  lateral  view;  magnified  2  diameters. 

Fig.  12.  Animal,  seen  from  the  carinal  side;  magnified  2  diameters. 

Figs.  13,  14.  Scalpellum  compressum,  n.  sp. 

Fig.  13.  Animal,  lateral  view  ;  natural  size. 

Fig.  11.  Animal,  seen  from  the  carinal  side;  natural  size. 

Figs.  15,16.  Scalpellum  parallelogramma,  n.  sp. 

Fig.  15.  Animal,  lateral  view;  magnified  2  diameters 

Fig.  16.  Animal,  seen  from  the  carinal  side;  magnified  2  diameters. 

Figs.  17.  18.  Scalpellum  triangulare,  n.  sp. 

Fig.  17.  Animal,  lateral  view;  magnified  3  diameters. 

Fig.  18.  Animal,  seen  from  the  carinal  side;  magnified  3  diameters. 

Fig.  19.  Scalpellum  acutum,  u.  sp. 

Fig.  19.  Animal,  lateral  view;  magnified  6J-  diameters. 

Figs.  20,  21.  Scalpellum  album,  n.  sp. 

Fig.  20.  Animal,  lateral  view;  magnified  2  diameters. 

Fig.  21.  Animal,  seen  from  the  carinal  side;  magnified  2  diameters. 

Fig.  22.  Scalpellum  brcvecarinatum,  n.  sp. 

Fig.  22.  Animal,  lateral  view;  magnified  6J  diameters. 

Fig.  23.  Scalpellum  nymphocola,  n.  sp. 

Fig.  23.  Animal,  lateral  view;  magnified  3  diameters. 
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Figs.       1,  2.   Seal  pel  hnu  </i<j<ix,  n.  sp. 

Fig.  1.  Animal,  lateral  view;  natural  size. 

Fig.  2.  Animal,  seen  from  the  carina]  side;  natural  size. 

Figs.       3-5.  Scalpellum  regium  (Wyv.  Thorns.)  u.  sp. 

Fig.  3.  Young  animal,  lateral  view;  natural  size. 

Fig.  4.  Full  grown  animal,  lateral  view;  natural  size. 

Fig.  5.  Full  grown  animal,  seen  from  the  carinal  size;  natural  size. 

Figs.       (5,  7.  Scalpellum  eximium,  n.  sp. 

Fig.  6    Animal,  lateral  view;  natural  size. 

Fig.  7.  Animal,  seen  from  the  carinal  side;  natural  size. 

Figs.       8,  9.  Scalpellum  elongatum,  n.  sp. 

Fig.  8.  Animal,  lateral  view;  natural  size. 

Fig.  9.  Animal,  seen  from  the  carinal  side;  natural  size 

Figs.  10,  11.  Scalpellum  velutinum,  n.  sp. 

Fig.  10.  Animal,  lateral  view;  natural  size. 

Fig.  11.  Animal,  seen  from  the  carinal  side;  natural  size. 

Figs.  12,  13.  Scalpellum  planum,  n.  sp. 

Fig.  12.  Animal,  lateral  view;  magnified  2  diameters. 

Fig.  13.  Animal,  seen  from  the  carinal  side;  magnified  2  diameters. 

Figs.  14,  15.  Scalpellum  dubium,  n.  sp. 

Fig.  1 4.  Animal,  lateral  view ;  magnified  2  diameters. 

Fig.  15.  Animal,  seen  from  the  carinal  side;  magnified  2  diameters 

Figs.  16,  17.  Scalpellum  antarcticum,  n.  sp. 

Fig.  16.  Animal,  lateral  view;  natural  size. 

Fig.  17.  Animal,  seen  from  the  carinal  side;  natural  size. 

Fig.  1 8.  Scalpellum  rubrum,  n.  sp. 

Fig.  18.  Animal,  lateral  view;  magnified  6J  diameters. 

Fig.  19.  Scalpellum  hirsutum,  n.  sp. 

Fig.  19.  Animal,  lateral  view;  magnified  6  A  diameters. 

Figs.  20,  21.  Scalpellum  tenue,  n.  sp. 

Fig.  20.  Animal,  lateral  view;  magnified  2  diameters. 

Fig.  21.  Animal,  seen  from  the  carinal  side;  magnified  2  diameters 
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PLATE  V. 
Figs.     1.  2.   Scalpellum  darwinii,  n.  sp. 

Fi^.  1.   Animal,  lateral  view;  natural  size. 

Fig.  2.   Animal,  seen  from  the  carinal  side;  natural  size. 

Figs.     3,  4.   Seal  pell  um  moluccanum,  u.  sp. 

Fig.  3.   Animal,  lateral  view;  natural  size. 

Fig.  i.  Animal,  seen  from  tlie  carinal  side;  natural  size. 

Figs.     5,  6.   Scalpellum  regium  (Wyv.  Thorns.),  n.  sp.,  var.  ovale. 

Fig.  5.  Animal,  lateral  view;  natural  size. 

Fig.  6.  Animal,  seen  from  the  carinal  side;  natural  size. 

Figs.     7,  8.  Scalpellum  novce-zelandice,  n.  sp. 

Fig.  7.   Animal,  lateral  view;  magnified  G  diameters. 

Fig.  8.  Animal,  seen  from  the  carinal  side;  magnified  G  diameters. 

Figs.  9,  10.  Scalpellum  tritonis,  n.  sp. 

Fig.     9.  Animal,  lateral  view;  magnified  6  diameters. 

Fig.  10.  Animal,  seen  from  the  carinal  side;  magnified  G  diameters. 

Fig.        11.  Scalpellum  australicum,  n.  sp. 

Fig.  11.  Animal,  lateral  view;  magnified  3A  diameters. 

Fig.        12.  Scalpellum  minutum,  n.  sp. 

Fig.  12.  Animal,  lateral  view;  magnified  G  diameters. 

Fig.        13.  Scalpellum  truncatum,  n.  sp. 

Fig.  13.  Animal,  lateral  view;  magnified  5  diameters. 

Fig.        14.   Scalpellum  vitreum,  n.  sp. 

Fig.  14.  Animal,  lateral  view;  magnified  6  diameters. 

Fig.        15.  Scalpellum  balanoides,  n.  sp. 

Fig.  15.  Group  of  animals  attached  to  an  arm  of  a  Pentacrimts  .   magnified  G  diameti  rs. 
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PLATE   VI. 
Figs.       1,  2.  Scalpellum  pedunculatum,  n.  sp. 

Fig.  1.   Animal,  lateral  view;  natural  size. 

Fig.  2.   Animal,  seen  from  the  carina]  side;  natural  size. 

Figs.       :3,  4.  Scalpellum  insigne,  n.  sp. 

Fig   3.   Animal,  lateral  view;  magnified  2  diameters. 

Fig.  4.  Animal,  seen  from  the  carinal  side;  magnified  2  diameters 

Figs.       5,  G.   Scaljtcllnm  marginatum,  n.  sp. 

Fig.  5.   Animal,  lateral  view;  magnified  2  diameters. 

Fig.  6.  Animal,  seen  from  the  carinal  side ;  magnified  2  diameters. 

Figs.       7,  8.  Scalpellum  ovatum,  n.  sp. 

Fig.  7.   Animal,  lateral  view;  natural  size. 

Fig.  8.   Animal  seen  from  the  carinal  side;  natural  size. 

Fig.  9.  Scalpellum  flavum,  n.  sp. 

Fig.  9.   Animal,  lateral  view;  magnified  6'  diameters. 

Figs.  10.  11.  Scalpellum  distinctum,  n.  sp. 

Fig.  10.   Animal,  lateral  view;  magnified  2  diameters. 

Fig.  11.  Animal,  seen  from  the  carinal  side;  magnified  2  diameters. 

Fig.  12.  Scalpellum  abyssicola,  n.  sp. 

Fig.  12.  Animal,  lateral  view;  magnified  6  diameters. 

Fig.  13.  Scalpellum  intermedium,  n.  sp. 

Fig.  13.   Animal,  lateral  view;  magnified  6i  diameters. 

Fig.  14.  Scalpellum  africanum,  n.  sp. 

Fig.  14.  Animal,  lateral  view;  magnified  Gl  diameters. 
Figs.  15,  16.   Scalpellum  trispinosum,  n.  sp. 

Fig.  15.   Animal,  lateral  view;  magnified  2  diameters. 

Fig.  1G.   Animal,  seen  from  the  carinal  side;  magnified  2  diameters. 

Figs.  17,  18.    Verruca  gibbosa,  n.  sp. 

Fig.  17.  Animal,  seen  from  the  side  of  the  movable  scutum  and  tergum;  magnified  Gi 

diameters. 
Fig.  18.  Animal,  seen  from  the  side  of  the  immovable  scutum  and  tergum;  magnified 

6  A  diameters. 

Figs.  19,  20.    Verruca  sulcata,  n.  sp. 

Fig.  19.   Animal,  seen  from  the  side  of  the  movable  scutum  and  tergum;  magnified  G.1. 

diameters. 
Fig.  20.   Animal,  seen  from  the  side  of  the  immovable  scutum  and  tergum;  magnified 

6A,  diameters. 

Figs.  21,  22.  Balanus  corolliformis,  n.  sp. 

Fig.  21.   Animal,  lateral  view;  natural  size. 
Fig.  22.   Animal,  seen  from  above;  natural  size. 
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PLATE   VII. 

Fig.  1.  Scalpellv/m  indicum,  n.  sp. 

Fig.  1.  Animal,  lateral  view;  magnified  6  diameters. 

Figs.      2,  3.  Balanus  Icevis,  Brug. 

Fig.  2.  Group  of  animals ;  magnified  1  h  diameters. 

Fig.  3.   One  specimen,  seen  from  the  rostral  side;  magnified  2  diameters. 

Figs.      4,  5.  Balanus  amaryllis,  Darwin. 

Fig.  4.  Group  of  animals;  magnified  lh  diameters. 

Fig.  5.   One  specimen,  seen  from  above;  magnified  1-J  diameters. 

Figs.      6,  7.    Pcecilasrna  carinatum,  n.  sp. 

Fig.  6.   Carina,  interior  view ;  magnified  4  diameters. 

Fig.  7.  Mandible  of  the  left  side;  magnified  62  diameters. 

Figs.      8,  9.  Megalasma  striatum,  n.  sp. 

Fig.  8.  Tergum,  scutum,  and  carina,  interior  view;  magnified  6  diameters. 
Fig.  9.  Maxilla;  magnified  94  diameters. 

Figs.  10,  11.  Alepas  pedunculata,  n.  sp. 

Fig.  10.   Labrum  with  the  palpi  (pa.);  magnified  94  diameters. 
Fig.  11.   Second  maxilla;  magnified  94  diameters. 


Figs.  12-14.  Scalpellum  stroemii,  Sars. 


Fig.  12.  Mouth  and  first  cirrus;  magnified  41  diameters,     la.,  labrum;  md.,  mandible 

sm.,  second  maxilla;  c1,  first  cirrus. 
Fig.  13.   Mandible;  magnified  94  diameters. 
Fig.  14.  Maxilla;  magnified  94  diameters. 
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Figs.     1-5.  Scalpellvm  stroemii,  Sars. 

Fig.  1.   Larva  in  the  Cypris-stage ;  magnified  94  diameters. 

Fig.  2.  Complemental  male ;  magnified  94  diameters,     an.,  antennae. 

Fig.  3.  Complemental   male;    magnified   94    diameters,     t.,    testis;    is.,  receptaculum 

seminis;  o.,  genital  aperture  (?). 
Fig.  4.  Scutum,   interior  view  to  show  the   place   where  the  complemental   male   is 

attached;  magnified  8  diameters,      a.,  complemental  male;  m.,  cavity  for 

the  adductor  muscle. 
Fig.  5.   Second  maxilla;  magnified  94  diameters. 

Figs.     6-8.   Scalpettum  intermedium,  n.  sp. 

Fig.  G.  Mandible ;  magnified  94  diameters. 

Fig.  7.  Maxilla;  magnified  94  diameters. 

Fig.  8.  Complemental  male;  magnified  94  diameters. 

Figs.  9,  1 0.  Scalpettum  rectirvi rostrum,  u.  sp. 

Fig.    9.  Maxilla:  magnified  94  diameters. 

Fig.  10.  Caudal  appendages;    magnified   41  diameters.     '•«.,  caudal    appendages;  c, 
sixth  cirrus;  p.,  penis. 


Fig.        11.  Scalpettum  compressum,  n.  sp. 


Fig.  11.  Complemental  male;  magnified  41  diameters,  an.,  antenna?;  /.,  testis;  vs. 
receptaculum  seminis;  r.e.,  vas  defernes;  o.,  genital  aperture;  .r.,  organ  of 
unknown  function. 


Fig         12.   Scalpettum  acutum,  n.  sp. 


Fig.  12.  Mouth  and  first  pair  of  cirri;  magnified  41  diameters.  /.,  lahrum;  pa.,  palpi; 
■tin.,  second  maxilla;  cl,  first  cirrus;  ?  opening  of  the  oviduct;  oe., 
cesophagus;  gs.,  ganglion  supracesophageale ;  r/1  and  <p,  first  and  second 
thoracic  ganglia;  ,r.,  so-called  auditory  sac. 
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PLATE   IX. 

Figs.        1-5.  Soil  pell  n  hi  parallelogramma,  n.  sp. 

Fig.  1.  Mandible;  magnified  94  diameters. 

Fig.  2.  Maxilla;  magnified  94  diameters. 

Fig.  3.  Second  maxilla;  magnified  41  diameters. 

Fig.  4.  First  cirrus ;  magnified  G  diameters.     ;/.<<.,  female  genital  pore. 

Fig.  5.  Female  genital  pore  at  the  base  of  the  first  cirrus;  magnified  41  diameters. 

Fig.  6.  Scalpellum  nymphocola,  n.  sp. 

Fig.  6.  Part  of  the  interior  surface  of  the  scutum,  with  the  complemental  male  attached 
to  it;  magnified  94  diameters.  '(.,  margin  of  the  valve;  b.,  exterior;  c, 
interior  layer  of  the  mantle,  between  which  two  layers  the  male  is  attached ; 
d.,  musculus  adductor  scutorum. 

Figs.        7-9.  Scal/pellvm  velutinum,  n.  sp. 

Fig.  7.   Male  in  the  pupa-stage;  magnified  41  diameters. 

Fig.  8.  Male  in  a  somewhat  older  stage;  magnified  94  diameters,  t.,  testis;  c.  gl., 
glands  at  the  base  of  the  antenna},  pirobably  cement  glands. 

N.B. — In  this  and  in  the  following  figures  the  male  genital  apparatus  is  coloured  red. 

Fig.  9.   Male  in  a  nearly  ripe  condition;  magnified  41  diameters. 

Figs.  10, 10*.  Scalpellum  eximiwn,  n.  sp. 

Fig.  10.   Male;  magnified  41  diameters. 

Fig.  10*.   Spines  attached  to  the  surface  of  the  male;  strongly  magnified. 

Fig.  11.  Scalpellum  giyas,  n.  sp. 

Fig.  11.   Complemental  male;  magnified  94  diameters. 

Fig.  12.  Scalpellum  regium  (Wyv.  Thorns.),  n.  sp. 

Fig.  12.   Complemental  male ;  magnified  41  diameters. 
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1-5    SCALPELLUM    PARALLELOGRAMMA,  Hoek   6    SC.  NYMPHOCOLA.  Hoek    7-0  SC.  VELUTINUM.  Hoek 
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PLATE   X. 

Figs.  1,  2.  Scalpel? inn  reginm  (Wyv.  Thorns.),  n.  sp. 

Fig.  1.  Mouth  ami  first  pair  of  cirri;  magnified  6  diameters. 
Fig.  2.   Edge  of  the  maxilla;  magnified  94  diameters. 

Figs.  3-5.   ScalpeUum  darwinii,  n.  sp. 

Fig.  3.  Complemental  male;  magnified  40  diameters. 

Fig.  4.  Genital  apparatus  of  the  male;  magnified  94  diameters.     /.    testis;  r.s.,  recep 

taculum  seminis;  v.e.,  vas  deferens;  x.,  probably  nervous  system. 
Fig.  5.  Nervous  system  of  the  male  strongly  (275  diameters)  magnified. 

Fig.        6.  ScalpeUum  tenue,  n.  sp. 

Fig.  6.  Complemental  male;  magnified  94  diameters. 

Figs.  7-9.  ScalpeUum  flavum,  n.  sp. 

Fig.  7.  Mandible;  magnified  94  diameters. 

Fig.  8.  Maxilla;  magnified  94  diameters. 

Fig.  9.   Caudal  appendages;  magnified  94  diameters. 

Fig.       10.  ScalpeUum  tritonis,  n.  sp. 

Fig.  10.   Rudimentary  valves  of  the  complemental  male;  magnified  94  diameters. 

Fig.      11.  ScalpeUum  balanoides,  n.  sp. 

Fig.  11.    .Mouth;  magnified  94  diameters. 
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PLATE   XL 


Figs.      1-3.  Scalpellum  balanoides,  n.  sp. 

Fig.  1.   Mandible;  magnified  270  diameters. 

Fig.  2.  Maxilla  and  second  maxilla;  magnified  94  diameters. 

Fig.  3.  Caudal  appendages;  magnified  94  diameters. 

Fig.  4.  Scalpellum  triangulare,  n.  sp. 

Fig.  4.   Maxilla;  magnified  94  diameters. 

Figs.       5-9.    Verruca  gibbosa,  n.  sp. 

Fig.  5.   Labrum,  with  palpi;  magnified  94  diameters. 

Fig.  6.  and  6*.  Left  and  right  hand  mandible;  magnified  94  diameters. 

Fig.  7.   Maxilla;  magnified  94  diameters. 

Fig.  8.   Second  maxilla;  magnified  94  diameters. 

Fig.  9.   Cirri,  penis,  and  caudal  appendages;  magnified  39  diameters. 

Figs.  10,  11.    Verruca  quadrangularis,  n.  sp. 

Fig.  10.  Mandible;  magnified  270  diameters. 
Fi'f.  11.   Maxilla;  magnified  270  diameters. 
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PLATE  XII. 

Figs.       1    5.    Verruca  gibbosa,  n.  sp. 

Fig.  1.  Tergum,  exterior  view;  magnified  11  diameters. 
Fig.  2.  Scutum,  exterior  view;  magnified  7 h  diameters. 
Fig.  3.  Scutum   and   tergum  attached   to  one   another,    interior  view;  magnified  5.1 

diameters. 
Fig.  4.   Scutum,  interior  view;  magnified  7-J  diameters. 
Fig.  5.  Tergum,  interior  view;  magnified  7  J  diameters. 

Figs.       (j-7.    Verruca  niticla,  n.  sp. 

Fig.  6.  Animal,  seen  from  the  side  of  the  movable  scutum  and  tergum;  magnified  9 

diameters. 
Fig.  7.  Animal,  seen  from  the  side  of  the  immovable  scutum  and  tergum;  magnified  S 

diameters. 

Figs.     8-12.    Verruca  quadrangular  is,  n.  sp. 

Fig.     8.  Animal,  seen  from  the  side  of  the  movable  scutum  and  tergum;  magnified  7.1, 

diameters. 
Fig.    9.  Animal,  seen  from  the  side  of  the  immovable  scutum  and  tergum ;  magnified  7 .1 

diameters. 
Fig.  10.  Scutum  and  tergum,  interior  view;  magnified  9  diameters. 
Fig.  11.   Tergum,  exterior  view;  magnified  9  diameters. 
Fig.  12.   Scutum,  exterior  view;  magnified  9  diameters. 

Figs.  13,  14.  Verruca  incerta,  n.  sp. 

Fig.  13.   Animal,  seen  from  the  side  of  the  movable  scutum  and  tergum;  magnified  9 

diameters. 
Fig.  14.  Animal,  seen  from  the  side  of  the  immovable  scutum  and  tergum;  magnified  9 

diameters. 

Figs.  15,  16.    Verruca  obliqua,  n.  sp. 

Fig.  15.  Animal,  seen  from  the  side  of  the  movable  scutum  and  tergum;  magnified  7.1, 

diameters. 
Fig.  16.  Animal,  seen  from  the  side  of  the  immovable  scutum  and  tergum;  magnified 

7 1  diameters. 

Fig.  17.    Verruca  obliqua,  var. 

Fig.  17.  Animal,  seen  from  the  side  of  the  movable  scutum  and  tergum;  magnified  Ih 
diameters. 

Figs.  18,  19.  Balanus  tintinnabulum,  Linn.,  sp.,  var.  communis,  Darwin. 

Fig.  18.  Scutum,  interior  view;  natural  size. 
Fig.  19.  Tergum,  interior  view;  natural  size. 

Fig.  20.  Balanus  trigonus,  Darwin. 

Fig.  20.  Animal,  lateral  view;  magnified  5  diameters. 
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PLATE  XIII. 
Figs.       1-7.  Balanus  corolliformis,  n.  sp. 

Fig.  1.  Tergum,  exterior  view;  magnified  \\  diameters. 

Fig.  2.  Scutum,  exterior  view;  magnified  \\  diameters. 

Fig.  3.  Tergum,  interior  view;  magnified  \\  diameters. 

Fig.  4.  Scutum,  interior  view ;  magnified  \\  diameters. 

Fig.  5.  Labrum;  magnified  20  diameters. 

Fig.  6.  Mandible;  magnified  20  diameters. 

Fig.  7.  Maxilla;  magnified  20  diameters. 

Figs.     8-15.  Bala  ii  us  hirsutus,  n.  sp. 

Fig.    8.  Group  of  specimens  attached  to  a  spine;  magnified  1-J  diameters. 

Fig.    9.  Tergum,  exterior  view;  magnified  5  diameters. 

Fig.  10.  Scutum,  exterior  view;  magnified  5  diameters. 

Fig.  11.  Tergum,  interior  view;  magnified  5  diameters. 

Fig.  12.  Scutum;  interior  view;  magnified  5  diameters. 

Fig.  13.  Labrum;  magnified  41  diameters. 

Fig.  14.  Mandible;  magnified  41  diameters. 

Fig.  15.  Maxilla;  magnified  41  diameters. 

Figs.  16-22.  Balanus  rostratus,  n.  sp. 

Fig.  16.  Animal,  lateral  view;  magnified  2 J-  diameters. 

Fig.  17.  Animal,  front  view;  magnified  2|  diameters. 

Fig.  18.  Tergum,  exterior  view;  magnified  7i  diameters. 

Fig.  19.  Scutum,  exterior  view ;  magnified  7h  diameters. 

Fig.  20.  Tergum,  interior  view;  magnified  1\  diameters. 

Fig.  21.  Scutimi,  exterior  view;  magnified  7|  diameters. 

Fig.  22.  Maxilla;  magnified  94  diameters. 

Figs.  23-28.  Balanus  socialis,  n.  sp. 

Fig.  23.  Group  of  specimens;  magnified  1J  diameters. 
Fig.  24.  One  of  the  specimens;  magnified  4  diameters. 
Fig.  25.  Tergum,  exterior  view;  magnified  7i  diameters. 
Fig.  26.  Scutum,  exterior  view;  magnified  7A  diameters. 
Fig.  27.  Tergum,  interior  view;  magnified  7k  diameters. 
Fig.  28.  Scutum,  interior  view;  magnified  7  A  diameters. 

Figs.  29-33.  Balanus  tenuis,  n.  sp. 

Fig.  29.  Animal,  lateral  view;  magnified  2 J  diameters. 
Fig.  30.   Scutum,  exterior  view;  magnified  1\  diameters. 
Fig.  31.  Tergum,  exterior  view;  magnified  7 \  diameters. 
Fig.  32.  Scutum,  interior  view ;  magnified  7i  diameters. 
Fig.  33.  Tergum,  interior  view;  magnified  1\  diameters. 

Fig.  34.   Tetraclita  coerulescens,  Spengler,  sp. 

Fig.  34.  Tergum,  interior  view;  magnified  4  diameters. 

Figs.  35-38.   CJithamalus  challengeri,  n.  sp. 

Fig.  35.  Animal,  front  view;  magnified  7|  diametese, 
Fig.  36.  Animal,  lateral  view;  magnified  7i  diameters. 
Fig.  37.   Scutum,  interior  view;  magnified  13  diameters. 
Fig.  38.  Tergum,  interior  view;  magnified  13  diameters. 
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1-7    BALANUS     COROLLIFORMIS.n.sp.    8-15    B.    HIRSUTUS.nsp    16-22  B    ROSTRATUS,  n  sp  5  SOCIALIS.  n   sp 

29-33    B     TENUIS. n  sp    34    TETRACLITA      CCERU  LESCENS,  Spender,  spec     35-38   CHTHAMALUS     CHALLENGERI.  n  sp 
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